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MICRON TRANSPORT’" Xpe 


*$yScv s > 




TRANSPORT STANDARD FEATURES 


Intel 430MX Mobile PCI chip set 
256KB12 pipeline burst cache 
PCI graphics accelerator, 2MB VRAM 
8X modular COROMdnve 
Pick-a-PoinT dual pointing devices 
Sound Blaster 1&bit stereo sound 


m 


Built-in stereo speakers and microphone 
Motorola Montana 33.6 tax/modem 
CardBus- and zoomed video-ready 
2 infrared ports, 1 front 1 rear 
S-video and NTSC-video capability 
Buiftin game port 
Management Pak 


Executive Travel Pak 

2 modular expansion bays (hard drive. CD-ROM 
drive, 3.5” floppy drive, lithiuriHon battery) 
Custom nylon carrying case 
Microsoft Windows 95 and MS* Plus! CD 
Microsoft Office 97 SBE CDs 
5-year/3-year Micron Power** limited warranty 



TRANSPORT Xpe P166 TRANSPORT Xpe P150 

166MHz Mobile Intel Pentium 01 Ann 150MHz Mobile Intel Pentium 
processor with MMX ▼ 11 jHH processor with MMX 

32MB EDO RAM (80MB max.) J 32MB EDO RAM (80MB max) 

2.1 GB removable hard drive Bus **** S150/m ° 1.4GB removable hard drive 

12.1” active matrix color display, 800x600 12.1" active matrix color display, 800x600 


$ 3,899 

Bus. tease $133/mo. 


TRWVSPORT XflE OPTIONS 


MicronDock™ multimedia port replicator with 
warm docking and built-in game port 
Micron Executive™ desktop package 
166MHz Mobile Intel Pentium processor 
with MMX upgrade 
Motorola Montana 33.6 fax/modem 


3Com PCMCIA ethemet adapter. 10-base-T 
Samsonite leather carrying case upgrade 
2nd intelligent lithium-ion battery 
2.1 GB primary hard drive upgrade 
3GB primary hard drive upgrade 
2nd 1.4GB modular hard drive 


2nd 2.1 GB modular hard drive 
16MB EDO RAM upgrade 
32MB EDO RAM upgrade 
Multimedia Xcitement Pak (composed of 
MMX technology-based software) 



Pentium" 


MICRON TRANSPORT Vu 


TRANSPORT Vlx STANDARD FEATURES 


Intel 430MX PCI chip set NiMH battery Modular floppy drive (flexible drive swappable 

256KB L2 pipeline burst cache 16-bit stereo sound with CD-ROM) 

PCI bus with 128-bit graphics accelerator Built-in stereo speakers and microphone Microsoft Windows 95 and MS Plus! 

MPEG1 compatible 1 rear infrared port 5-year/1 -year Micron limited warranty 

Touchpad pointing device 



133MHz Intel Pentium processor 
16MB EDO RAM (40MB max.) 

I. 4GB hard drive 

II. 3" SVGA dual-scan 
color display. 800x600 


$ 1,799 

Bus. lease $61/mo. 



Motorola Montana 33.6 fax/modem 2nd NiMH battery 2.1 GB primary hard drive upgrade 

3Com PCMCIA ethemet adapter, 10-base-T Custom nylon carrying case 8MB EDO RAM upgrade 

8X modular CD-ROM drive Samsonite leather carrying case 24MB EDO RAM upgrade 


ASSURANCE DOWN THE ROAD. 

Micron is a company driven by performance and reliability. Our commitment to building better 
engineered computers shows. In the past two years, we’ve collected over 100 awards for product 
performance, customer service and reliability. 

THE MICRON POWER WARRANTY 

If we didn't believe so strongly in the quality of our products, we wouldn’t package them with such an 
outstanding warranty. The Micron Power warranty provides coverage with 5-year protection on 
microprocessors and main memory where most other companies give you three. Our industry-leading 
warranty offers a 30-day money-back policy. Plus 24-hour technical support. 



Source: PC Worm heal over nil PC company 
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MICRON 

POWER 


5-?ar liarted warranty m moroprocesaot end man memory 
3-year Imted parts-onlp system warranty (1-year ir TriniPort Vu) 

1-. 2- or 3-year optimal on-tile tem* agreement itr Micron defttep and terror lyttsms 
30 days of tree Meron-supplied software support for Heron desktop systems; 3 optwnri 
neOwnik opersteig system Incident resokiOons inducted for Mctun server systems 
304ay meney track policy 
24-hour techncal support 


The fnruosig Is subnet u and ourettm) try Mime's standard United nvnntits and terms 
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COMPUTERS CUSTOMIZED TO FIT YOUR NEEDS. 


MICRON* <ETIX* La SERVER 

vwus£Fmsimo»FanKs 


Dual Pentium* Pro ZIF sockets 

256KB integrated L2 cache 

Memory expandable to 1GB <8 DIMM slots) 

8 open expansion slots: 5 PCI. 2 ISA, 1 shared ISA/PCI 
Integrated Adaptec PCI Ultra Wide SCSI-3 controller 


Integrated Intel EtherExpress™ Pro 100 controller 
Integrated SVGA graphics 
12X SCSI-2 CD-ROM drive 
3.5" floppy drive 

9 drive bays: 6 internal 3.5", 3 external 5.25" 


Microsoft* Mouse, 104-key keyboard 
Integrated hardware instrumentation 
Dedicated server technical support 7x24 
5-year/3-year Micron Power** limited warranty 
1 -year next-business-day on-site service* 


Lxi-n 


Lxi 


Intel 200MHz Pentium Pro 
processor 

32MB ECC EDO RAM 

2G8 Ultra Wide SCSI-3 hard drive 


2ba 


82,999 

Bus. lease $102/mo. 


Intel 200MHz Pentium Pro 
processor 

32MB ECC EDO RAM 
2GB Ultra Wide SCSI-3 hard drive 
15" Micron 15FGx, ,28dp (13.7' display) 

Microsoft Windows NT* Server 4.0 (10-user license) 
Intel LANDesk® Server Manager 2.52 
NOS/software support (3 incident resolutions/ 

1st year). 7x24 


84,599 

Bus teaseS 156/mo 


Intel 200MHz Pentium Pro 
processor 

64MB ECC EDO RAM 
4GB Ultra Wide SCSI-3 hard drive 
15" Micron 15FGx, ,28dp (13.7'display) 

Microsoft Windows NT Server 4.0 (10-user license) 
Intel LANDesk Server Manager 2.52 
NOS/software support (3 incident resolutions/ 

1st year). 7x24 


85,099 

Bus. lease $1G0/mo 


Dual Intel 200MHz Pentium Pro 
processors 

128MB ECC EDO RAM 
Dual 2GB Ultra Wide SCSI-3 
hard drives (4GB total) 

15" Micron 15FGx, .28dp (13.7* display) 

Microsoft Windows NT Server 4.0 (10-user license) 
Intel LANDesk Server Manager 2.52 
NOS/software support (3 incident resolutions/ 

1st year), 7x24 


Dual Intel 200MHz Pentium Pro 
processors 

256MB ECC EDO RAM 
Dual 4GB Ultra Wide SCSI-3 
hard drives (8GB total) 

15" Micron 15FGx, .28dp (13.7" display) 

Microsoft Windows NT Server 4.0 (10-user license) 
Intel LANDesk Server Manager 2.52 
NOS/software support (3 incident resolutions/ 

1st year). 7x24 


•Ofvsile service fa tne \tetu Lxi server is provided by Digital Equipment 
Corporation and is optional 


86,499 

Bus. lease $204/mo 


87,999 

Bus. lease $251 /mo. 


NETWORK AND SERVER ACCESSORIES 


3Com* OfficeConnect Hub 8/TPC $149 Sony 4/8GB SCSI DDS-2 tape backup drive Mylex dual channel Ultra SCSI-3 RAID 

3Com OfficeConnect Switch 140 $969 wtth tape (requires SCSI host adapter) $749 caching controller with 4MB RAM $899 

APC Smart-UPS 700 with PowerChute Seagate Backup Exec $249 Novell IntranetWare 4.11 (5-user license, 

plus software $389 for Vetix Lxm only) $699 


MICRON CUENTPRO 1 * 



512KB pipeline burst cache. 

flash BIOS, DMI support 
1.6GB SMART EIDE hard drive 
3Com 3C905 network adapter 

Mta 


3.5" floppy drive 

Integrated S3 ViRGE/DX graphics 
accelerator, 2MB EDO RAM 
Integrated wavetable sound 

Mte 


Tod-free minitower or desktop 
Microsoft Intellimouse, 104-key keyboard 
Microsoft Windows' 8 95 
Intel LANDesk Client Manager 
5-year/3-year Micron Power limited warranty 


Intel 133MHz Pentium processor 
16MB EDO RAM 
15" Micron 15FGx. 28dp 
(13.7* display) 


81,599 

Bus. lease S54/mo. 


Intel 200MHz Pentium processor 
with MMX™ technology 
16MB EDO RAM 
15' Micron 15FGx, ,28dp 
(13.7*' display) 


81,899 

Bus. lease $65,'mo 


CUENTPRO Xvt STANDARD FEATURES 


256KB internal L2 cache, flash BIOS, DMI support 3.5" floppy drive Microsoft Intellimouse, 104-key keyboard 

12X EIDE CD-ROM drive PCI 64-bit graphics accelerator, 2MB EDO RAM Microsoft Windows NT Workstation 

3Com 3C905 network adapter Tool-free minitower or desktop Intel LANDesk Client Manager 

5-year/3-year Micron Power limited warranty 


15' Micron 15FGx, .28dp (13.7' display) 


Xvi 


Intel 200MHz Pentium Pro 
processor 
32MB EDO RAM 
2.1GB EIDE hard drive 


82^69 

Bus. lease $77/mo. 


CUENTPRO Xui STANDARD FEATUffiS 


512KB internal L2 secondary cache, DMI support 3.5" floppy drive 

16X EIDE variable speed CD-ROM drive PCI 64-bit 3D video, MPEG. 4MB EDO RAM 

3Com PC110/100 ethemet NIC Microsoft Windows NT Workstation 

Xlu 


Intel 233MHz Pentium II 
processor with MMX 
32MB EDO RAM 
2.1GB SMART EIDE hard drive 
17" Micron 17FGx. ,26dp (15.8" display) 


82,749 

Bus. lease $94/mo. 


Intel LANDesk Client Manager 
5-year/3-year Micron Power limited warranty 


Mcron Sales Hours; Moofri 6am-l0pm. Sat 7anv5pni (MT) • Technical Support /toaflable 24 Hours A Day-7 Days A Wee* 
Tollfree from Mexico 9M00-706-1755 • ToUfrw from Canada; 800-708-1758 • Tottfree from Puerto Rco; 800-708-1756 
International Sales: 20&893-8970 • Internationa Fax; 208-893-7393 
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EXPANDABILITY AND VALUE 
THAT LEAVE ALL OTHERS IN THE WAKE. 

For the absolute best performance for the price, one name says it all. Micron. It’s a reputation you can take to the bank 
for server, desktop and portable solutions, beginning with the Micron'" Vetix" Lxi server. 




The Micron Vetix Lxi server comes ready to get your network up and running, right out of the box. 

With Microsoft" Windows NT" Server 4.0 preinstalled and Intel LANDesk" Server Manager standard, 
the Vetix Lxi is a great value. We can also preconfigure a server with Novell IntranetWare 4.11. The Vetix Lxi 
is expandable with 1 or 2 Pentium" Pro processors, 8 open slots and 9 drive bays, tou’ll know why the Vetix 
Lxi server is more than a great server. It’s good business. 

For the ideal line of business PCs - one that makes your life a lot easier - you need stability. You expect reliability. You demand 
enhanced manageability and lower cost of ownership. On top of that, the machines must be simple to set up, easy to upgrade and 
come in neat, network-ready packages which include SMART drives, DMI BIOS support and LANDesk. Possible? Absolutely - with 
Micron ClientPro;" Whether you choose the Mta, Mte, Xvi or Xlu, ClientPro combines the features you’re looking for with the best 
overall performance and lower total cost of ownership. 



To keep business moving when away from the office, you need the Micron Transport”" Xpe. It’s the ultimate portable 
multimedia PC gear for the serious business professional. Complete business presentation capabilities. Superior 
performance and flexibility. No compromises. The best your money can buy. 

Best of all, it’s all brought to you by Micron, a company PC World * has recognized as the best in the business for service 
and reliability. One that backs your purchase with our industry-leading 5-year/3-year Micron Power limited warranty.** 
Go ahead. Give us a call. Then get ready for some smooth sailing. 

*PC Wtrtt best rani PC compar* far nfetiity and j*vk* DecemOer 1996 
*Mh# Micron TrantfWWx coma w«i a Star/ i-ywr imfleo wroty 
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800 * 362*7306 

www.micronpc.com 
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ViewSonic PIB13 

• 21* CRT Size 
2EHT Viewable 

• Aperture Grille Pitch 28 mm 

* 107kHz Horizontal Scan Rate 

* 1600x1200 @ 85Hz 
Maximum Resolution 

• ICO Compliance 

* Professional Series 


ViewSonic FT775 
*17" CRT Size 
16.0" Viewable 

* Aperture Grille Pitch 25 mm 

* 36kHz Horizontal Scan Rate 

* 1600x1200 @ 77Hz 
Maximum Resolution 

* ICO Compliance 

* Professional Series 


ViewSonic GT775 

* 17 B CRT Size 
16.0" Viewable 

* Aperture Grille Pitch .25 mm 

* 86kKz Horizontal Scan Rate 

* Optimum Resolution 
1280 x1024 ©80Hz 

* TOO Compliance 

* Graphic Series 
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exceed your expectations, 



we’ve got the guts 

to back it up 



Aperture grille technology 
that rewrites the spec charts. 

ViewSonic’s PT813 21" (20" viewable) and 
PT775 17" (16.0" viewable) set a new 
standard for aperture grille monitors used 
in professional applications. 

A rather large claim. But one we can make 
without equivocation because we have the 
technology and the specs to prove it, 

Both monitors achieve breakthrough quality 
in brightness, color saturation and screen 
clarity (see spec boxes below for eye-popping 
details). 

Wait, there's more. 

After setting the standard for the pros, we 
did it again for general office and graphic 
applications. Our new GT775 17" 


( 16 , 0 " viewable) monitor exceeds all your 
high performance demands with an 
optimum resolution rate of 1,280 x 1,024 
@ 80Hz and a maximum resolution of 
1,600 x 1,280 - from design to business 
presentations to CAD and die Internet. 

It doesn't get any better. 

And, all ViewSonic monitors are backed by 
a limited 3 year warranty* on CRT, parts 
and labor (the best in the business), as well 
as an opdonal Express Exchange* 1 Service 
program that insures 48 hour replacements. 

To exceed your highest expectations, 
call (800) 888-8583 and ask for agent 
1337for the dealer nearest you or visit 
our website at www.viewsonic.com. 





ViewSonic® 


Circle 150 on Inquiry Card (RESELLERS: 151). 






069-7976 Fax. (909) 669-7958 ■ Interne?- wwv.viewennic.com ■ Specificafons subject to 
names and trademarks s&ted herein are Hie property af their nespeclwe conwtiES * 'Th 


without notice • Copyri^it ©1997, ViewSc™; Doqxralion ■ All fi^rts neserved 
has a one year Hmi-ed waranty on CRT, parts and lata. 












EVTE 

COVER STORY 


GOOD-BYE, 

CUI 

HELLO, 

NUI 


By Tom R . Halfbill 


The user interface is about to under¬ 
go the biggest revolution since 1984. 


INTERNATIONAL 

Data Mining at 

Promises Unfulfilled 

Your Desk 

32IS 11 

32IS7 

Virtual reality needs to over¬ 

More intuitive tools are help¬ 

come some technical barriers 

ing middle managers make 

to move into mainstream 

better business decisions. 

industrial applications. 


NETWORK 

INTEGRATION 

A Virtual Private Affair 
79 

By Mike Hurwicz 
Finally, a real way to save 
money with the Internet: 
Virtual private networks. 


MANAGING DATA 

Attention, Data-Mart 
Shoppers 

73 

By Karen Wattersan 
Top-down or bottom-up, build 
mg a data mart gives you the 
information you value most. 


MANAGING DATA 

Double Zero 
89 

By Joe Celko 
and Jackie Celko 
2000 means trouble 
for computers, includ¬ 
ing—gulp—PCs, 





4 BYTE JULY 1997 








































T 


T 


LAB REPORT 


EDITORIAL 


Why Interfaces Matter 

12 

Computers are about to join 
the Information Age. 


INBOX 


15 


BITS 

300-MHz Pentium II Tests 

22 

Natural Dictation 

22 

PCI Hot Plug for Servers 

23 

New.Domain.Names 

25 

Clustering Technology 

26 

EVAL 



OPERATING SYSTEM 

Windows 95/Memphis: 
Ready for the Future 

33 

The next Windows upgrade. 

PENTIUM II 

Upwardly Mobile 3-D 
Workstation 

35 

Digital Equipment’s dual-CPU 
machine. 

APPLICATION SUITE 

Corel's Nearly Perfect 
Suite Spot 

36 

WordPerfects. 


HARDWARE 

MMX 
Power for 
Desktop PCs 

106 
By BYTE 
Editors 
We look at 10 Pentium 
systems souped-up with 
MMX technology. 


WEB PROJECT 


Textbase Tricks 

97 

By Jon Udell 

Some tips on making good use 
of all that information on 
the Web. 


JAVATALK 


Visual Age for Java 
101 

By Rick Grehan 
IBM’s Visual Age for Java 
includes tools for building 
distributed applications. 


CHAOS MANOR 


A Web Site for Chaos Manor 

125 

By Jerry Poumelle 
Jerry builds a Web site, 
installs an OverDrive chip in 
Pentafluge, and pays a visit to 
WinHEC. 


SOFTWARE 

Web Applications at Your 
Service 

114 

By David Seachrist 
and Stephen Platt 
Enliven your Web site with 
one of these application 
servers. 


REVIEWS 


CAD SOFTWARE 

Faster on the Draw 
119 

AutoCAD 14. 

GRAPHICS CARD 

Dawn of the New Millennium 
121 


Matrox’s upgraded hardware. 



NETWORK OS 

Novera Composes Epic for Java 

122 

A new network OS. 

OPERATING SYSTEM 

Making Linux More Livable 
124 

Caldera’s OpenLinux Base. 



CORE 


DATABASES 

Using the Web to Maintain 
Legacy Databases 
41 

ByAlexa Bielefeld, Rick 
Martin , and Brian Wachter 
Salvo lets you use protocols to 
manage mainframe data. 

CPUS 

The Heart of Hand-Held PCs 

45 

By Lyle Supp 

Hitachi’s SH-3 addresses the 
demands of hand-held PCs. 


PROGRAMMING 

Cross-Platform Development 
with Concert 

51 

By Justin Morgan 
Here’s a way to rapidly port 
a Mac OS application to 
Windows and Unix. 

OPERATING SYSTEMS 

JavaOS: Thin Client, Fat 
Service 

53 

By Charles Mirho 
and Tom Clements 


JavaOS uses a small memory 
footprint, yet its network-cen¬ 
tric design lets it access large- 
scale services. 

NETWORKING 

Bulletproofing ATM, Part 2 

55 

By Jeffrey Fritz 
How LAN emulation and 
proper switch and router 
configuration can establish 
redundancy. 


WHAT'S NEW 


155 

Toshiba’s Libretto notebook. 
Motorola’s 300-MHz Mac, 
Hauppauge’s VideoTalk, plus 
new development tools. 


in 




V *ho*s 

^ onl ine* 


IMPROBABLE 


Advances and Retreats 
in Computing 

160 

By Marc Abrahams 
Revenge on junk e-mailers, 
part 2; plus, exacerbating the 
bandwidth crunch. 


SERVICE 


Reader Service 


Inquiry Reply Cards 

1 52A-B 

Index to Advertisers 


Alphabetical Order 

152 

Editorial Index 


by Company 

154 


PROGRAM LISTINGS 

FTP: ftp.byte.com 
From BIX: Join “listings/ 
frombyte97” and select the appropri¬ 
ate subarea (i.e., U jul97”). 


THE BYTE WEB SITE 

and THE VIRTUAL PRESS ROOM 

http://www.byte.com 


BYTE (ISSN 0360-5280)« published monthly by The 
McGraw-Hill Companies, Inc. Publication office: 1221 
Avenue of the Americas, New York. NY 10020. U.S. sub¬ 
scriber rate $29.95 per year. In Canada and Mexico. 
$34.95 per year European surface mail subscriptions 
$60. airmail $85. Non-European subscription®. $60 sir- 
face mad or $85 airmail. Al foreign subscriptions are 
payable in U.S. funds that can be drawn on a U.S. bank. 
Single copies $3.95 in the U.S. $4,95 in Canada. 
Executive, Editorial. Circulation, and Advertising Offices: 
24 Hartwell Ave , Lexington. MA 02173. Penodicals 
postage paid at New York, NY, and additional mailing 
offices. Postage paid at Winnipeg. Manitoba Canada 
Post International Publications Mail Product Sales 
Agreement No. 246492. Registered lor GST as The 
McGraw-Hill Companies. Inc., GST #123075673. 
Postmaster: Send address changes and fulfillment 
questions to BYTE Subscriptions PO. Boa 552. Hights 
town, NJ 08520. 

Printed in the United States of America. 


www.byte.com 


JULY 1997 BYTE 5 









































1 


1 


CONTENTS BY PLATFORM 


WINDOWS 

First 300-MHz 
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dictate without all those awk¬ 
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Windows 95/Memphis: 

Ready for the Future .,...33 
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Upwardly Mobile 3-D 
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Digital’s dual-Pentium II PC is 
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Corel's Nearly Perfect 

Suite Spot .......36 

WordPerfect now runs faster 
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MMX Power for PCs .106 
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Faster on the Draw .119 
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MACINTOSH 

Rhapsody's Concert API. .. 51 

Concert is part of Rhapsody, 
Apple's new OS. It uses Next 
Software's Open Step object 
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interface of the next Mac OS, 

OS/2 

Good-Bye, GUI— 

Hello, NUI ...60 

IBM is developing an evolu¬ 
tionary interface that will 
replace Warp’s Workplace 
Shell with a lightweight, 
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ing for everyone. 
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Shoppers .73 
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build them from either the top 
down or the bottom up. 
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Salvo lets you use Web proto¬ 
cols to maintain legacy data¬ 
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Piracy cut your software sales in half. 

How will you tell them you could have prevented it? 



Piracy can cause your sales to plummet just one copy in 
the wrong hands could result in unauthorized distribution 
worldwide via diskette CD-ROM or the Internet 


Why risk your success? Stop piracy before it 
affects your bottom line. Over 10 million 
Sentinels® ensure security and success for more 
than 20,000 developers. Call the Rainbow 
office or distributor nearest you to 
receive your FREE guide: How to 
stop piracy and increase your 
software sales. Visit us on the web 
at: www.rainbow.com. 

SElUinEL 

Software Protection 

The n l solution to piracy 



^RAINBOW 


TEU (714)450-7300 • FAX; (714) 450-7450 - EMAIL: 5entJneJ@rainbow,«Wn - FRANCE: {33) 1 41 43 29 00 - GERMANY: (49) 89 32 17 980- U.K.:{44) 1932 579200 
©1997 Rain tow Tech nologies, Iik, Sentinel Is a mastered trademark or Rainbovr Technologies. 


ALGERIA: AFAK (71JJ 3 41 27 36 
ARGENTINA: ApMti, 5.A. (54) 1 E030536 
AUSTRALIA LQADPLAN (61) 3 9690 0455 
BELGIUM/LUXEMBUfiG: OS (32) 9 22T 0333 
BRAZIL MIPS Sisteras Lida. (55) 11 574 3636 
BULGARIA: KSIME7RO (35) 9279 1473 
CHILE: TOPsufl (562) 235 4456 
CHINA (East): Shanghai Pudtmg Software 
Park Efectmmc camp^ry (se) 21 64 it S626 
CHINA (North); CSSS (36) M 6217 77Z2 K2404 


COLOMBIA Cqmtnjdata (53) 1 677 60t1 
CZECH REPUBLIC: A5JCON mvl \i2> 2 3:03 652 
EGYPT: ZEDAN-AOS (207) 24fl 8994 
GREECE: Byte Compiler 5A (Ml) 924 17 33 
GUATEMALA Soft Cnipnraanr (Stfl 2 3Q4QD6 
KONG KONG: AlfaLhk Tech. Cn. (BSD 2333 0626 
HUNGARY; PcIywaT* Kft (36) 76 4B1 236 
INDIA ANC E^ineemg Co (91) 1! 4Et 5630 
INDONESIA; FT. Pltt’plMde Hi&in (62) 21 375 166 
IRAN: GAM Electronics <9E> 25 fl7 44 001 


ITALY; BFIJRFXSA SPA [39) tt 31 90535 
ITALY: Siosistemi (39) 30 24 411 
JAMN: Glken Bhofi Co, Lid. (B1) 57 972 6544 
JORDAN: CDG Engineering 1%) 26 B&3 SGI 
KOREA Genesis Techncliipn (E 2 ) 2 573 3528 
LEBANON: Natnid Grace tons (561) I 494317 
MALAYSIA: Eastern Systems Design 
(M> Sdn Bhd (60) 3 24T 1 IBS 
MEXICO:Imp® Camp.. SAdfC V. (VIM 210251 
MOROCCO; Futur & Soft L212) 2 40 03 97 


NETHERLANDS: IntraCnm □1)74 2430 m 
NEW ZEALAND-. 5gferae braces (64) 09 379 979C 
PERU GpenSoft (51) 1 224 2125 
PHILIPPINES: Mannasoft Technology 
Corporation (G3> 2 SI 3 41 62 
POLAND; HrTEX Sp. 2 m. (4E) 22 41 97 5' 
PORTUGAL: CDMELTA (351) 1 941 65 07 
RUSSIA; MultiSOft Inti (7 095)176 35 B4 
SAUDI ARABIA; ZEDAN (966) 2 065 1904 
SCANDINAVIA: feiCG Art (47) 2249 1 500 


SINGAPORE- totems feign PTE LTD 1653 747 2265 
SOUTH AFRICA: SCfTSECUKE (27) 11 BE.7 3943 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: iBV AG (411 T 74S 92 92 
SWITZERLAND: Sale CtnMd 5A (41J 2 421 53S6 
TAIWAN; EversNne Tech. (BB6l 2 B20B92S 
THAILAND; BuitneSs Computer 
System Co., ltd mt'l (66) Z 3T94451 
TUNISIA: Sole info Technique (2 t6) 1 7 19 486 

TURKEY: rllMHCS I "H 01 i) Z 1 h *4$ *508 
VENEZUELA. KUT-M C*ETi m 2 261 4232 


Circle 142 on Inquiry Card. 










Micron Sales Hours: Munfii 6am-i0pm, Sat 7am-5pm (MT? - Technical Support Avaifa^e 24 Hours A Day-7 Days A Week 

ToISfree from Meto 95-BTO-70B-1755 - Tote from Canada- 800-708-1758' Tote from Puerto ffico: 8{H>7Ce-i756 * Informational Sales: 206-S93-S970 ■ International Fax: 208-893-7393 
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MICRON’ POWERDIGM: WHERE POWER AND AFFORDABILITY MEET. 

This new Intel-based workstation punches through the most demanding 32-bit applications you can throw at it. 
And it does so with astonishing speed, power and compatibility. Graphics, publishing, design - whatever your 
needs - the Micron Powerdigm delivers the best performance for the price - right out of the box. 

What’s more, your choices for optimizing personal, business and multimedia applications continue with the 
Micron Millennia'" line. From the nocompromise Mme, to the full-featured Pro2 200, every Micron PC comes 
with outstanding performance on board. And affordability built in. 

Now add to this award-winning service and support as well as an industry-leading warranty, and you’ll have 
a system that’s ready to take on your world. Let us introduce you. Call today. 



MICRON MILLENNIA Mike P2Q0 


256KB internal L2 cache, flash BIOS 
12X SCSI CD-ROM drive 
3.5" floppy drive 

PQ 32-bit Ultra Wide SCSI-3 controller 
Iomega Jaz SCSI drive with 1GB removable cartridge 
32 voice wavetable stereo sound with speakers 
Number Nine Imagine 128 series II video card, 4MB VRAM 
3Com* 3C905 Fast EtherLinkXL 10/100 PCI TPO network adapter 
Tool-free minitower 

Microsoft" Intellimouse, 104-key keyboard 
Microsoft Windows NT* Workstation 
5-year/3-year Micron Power" limited warranty 


Dual Intel 200MHz Pentium* Pro processors 
64MB ECC EDO RAM 
4GB Ultra Wide SCSI-3 hard drive 
ItT Hitachi SuperScan CM751, .26dp 
color monitor (18" display) 


$ 5,499 

Bus lease $173/mo. 


Supports dual Intel 200MHz Pentium Pro 
processors 

256KB internal L2 cache, flash BIOS 
16X EIDE variable speed CD-ROM drive 
3.5" floppy drive 
100MB Iomega Zip drive 
16-bit stereo sound and speakers 
PCI 64-bit 3D video, MPEG. 

4MB EDO RAM PENT1UM.PRO 

Tool-free minitower or desktop '"O"" 0 " 

Microsoft Intellimoose. 104-Key keyboard 
Microsoft Windows* 95 and MS" Plus! CD 
Microsoft Office 97 SBE CDs 
5-year/3-year Micron Power limited warranty 



Intel 200MHz Pentium Pro processor 

32MB EDO RAM 

3.1GB EIDE hard drive 

56Kbps technology modem* 

15" Micron 15FGx, ,28dp (13.7' display) 

$ 2,299 

Bus lease $78/mo. 

Intel 200MHz Pentium Pro processor 

64MB EDO RAM 

4GB EIDE hard drive 

17' Micron 17FGx, .26dp (15.8" display) 

$ 2,799 

Bus. lease $96/mo. 


Intel 200MHz Pentium Pro processor 

64MB EDO RAM 

4GB SCSI hard drive 

12X SCSI CD-ROM drive 

PCI 32-bit Ultra SCSI Fast-20 controller 

17" Micron 17FGx, .26dp (15.8" display) 


$ 3,499 

Bus lease $119/mo. 


MICRON 

POWER" 


WARRANTY 

J yeir llmiirb warranty an m 
3-yair limited f«rti-any syitem warranty (T-yer tw imniPort YU) 


M dan of hat Mknm supfM toftwart suppwt for Micron desktop lystoro; 3 option* 
netwark operating lystom incident nahitom included far Micron term lystems 
JO-day money back poky 
M-ftaurt ‘ ' ‘ 


CALL NOW FOR DETAILED 
PRICING AND OPTIONS 


512KB pipeline burst cache, flash BIOS 
16X EIDE variable speed CD-ROM drive 
3.5" floppy drive 
100MB (omega Zip drive 
32 voice wavetable stereo sound 
with speakers 

56Kbps technology modem* 

PCI 64-bit 3D video. MPEG, 

4MB EDO DRAM 
Tool-free minitower or desktop 
Microsoft Intellimoose, 104-key keyboard 
Microsoft Windows 95 and MS Plus! CO 
Microsoft Office 97 SBE CDs 
Multimedia Xcitement Pak 
(comprised of MMX technology-based software) 
2 USB connectors 

5-year/3-year Micron Power limited warranty 



pentium* 


Intel 200MHz Pentium processor 
with MMX 7 " technology 

16MB SDRAM 

2.1GB EIDE hard drive 

15” Micron 15FGx, ,28dp (13.7' display) 

$ 1,959 

Bus. lease $67/mo. 

Intel 200MHz Pentium processor with MMX 
32MB SDRAM 

3.1GB EIDE hard drive 

17' Micron 17FGx, 26dp (15.8" display) 

$ 2,399 

Bus. lease $82/mo. 

Intel 200MHz Pentium processor with MMX 
64MB SDRAM 

4GB EIDE hard drive 

17' Micron 17FGx, 26dp (15.8" display) 

$ 2,659 

Bus. lease $91 /mo. 




512KB pipeline burst cache, flash BIOS 

PCI 32-bit Ultra SCSI Fast-20 controller 

12X SCSI CD-ROM drive 




3.5" floppy drive 

100MB Iomega Zip drive 

32 voice wavetable stereo sound with speakers 

56Kbps technology modem* 

PCI 64-bit 3D video, MPEG. 4MB EDO RAM 
Tool-free minitower or desktop 
Microsoft Intellimouse, 104-key keyboard 
Microsoft Windows 95 and MS Plus! CD 
Microsoft Office 97 SBE CDs 
Multimedia Xcitement Pak 
(comprised of MMX technology-based software) 
2 USB connectors 

5-year/3-year Micron Power limited warranty 


Intel 200MHz Pentium processor with MMX 

32MB SDRAM 

4GB SCSI hard drive 

17‘ Micron 17FGx, ,26dp (15.8" display) 


$ 3,159 

Bus. lease $l08/mo 



spued of up to 56 Whb when owrwisSng date and 33.8Kbps wfwn \cfcadr>Q 


Circle 157 on Inquiry Card. 


MICRON 

ELECTRONIC*: 


800 * 486*2059 

www.micronpc.com 
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Netscape - [Raima Corp.- High Performance, Cross-Plallorm Database Development Tool] 


File Edit View Go Bookmaiks Options Directory Window Help 
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If it's fast-it's 


f RAIMA 


High Performance Database Technology 


This jut hu 


6/10/97 - Pure Atria's ClearCase and 
Wang's (now Kodak's) OPEN/image 
server-based software are recognized as 
leading Raima-based applications. 

5/28/97 - Velocis Database Server now 
bundled with Berkley Software Design, Inc.'s 
BSD/OS 3.0. Velocis and ESDI’s Internet 
Suite provide a powerful Web solution. 

5/2/97 - Free downloads and try-and- 
buy software available from this Web 
site. Developers, check out this 
database technology today! 

4/28/97 - Vista Development, Raima’s 
consulting subsidiary, adds Internet/ 
Intranet solutions to its client/server 
database development services. 

4/6/97 - Raima's Report Writer includes a 
low-level C++ API for complete developer 
control when embedding Report Writer in 
applications. 



About Raima 


LV 


We pioneered the fast, low-level database 
engine, and offer the best database 
technology for application development. 

Products & Services 

High-performance client/server DBMS, 
real-time embedded database engine, 
reporting tools, Web database technology, 
and consulting services. 



Support 



World-class support with interactive 
product support forums, patch informa¬ 
tion, and pre-releases for our valued 
customers. 

Mows & Publications 

Developments in technology, the latest 
Raima-based applications, and news on 
upcoming conferences, user groups and 
events. 


This site features dynamically generated content from Raima’s 
Velocis Database Server (feel free to view the SOL DDL schema that we used). 
Velocis is accessed through our Velocis Web Server Gateway and Allaire’s Cold Fusion. 

Raima Corporation, 4800 Columbia Center, 701 Fifth Avenue, Seattle, WA 98104 USA 
Inside the U.S.: 1-800-275-4724, Outside the U.S.: 1-206-515-9477, Fax:1-206-748-5200 

Raima Deutschland: 49 7022 9256 10 Italy: 39 49 80 77 140. 39 49 720 577 Amcnfina; 54 1 470 72 03 
Raima UK: 44 I 273 819 292 Raima Benelux: 31 35 694 4738 France: 33 I 446 100 42 
Baltic Mates: 372 639 8702 Hitland: 358 9 8045 130 Russia: 7 812 316 1965 Japan: 81 3 3980 2235 MaJaysia: 60 3 262 98 68 
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Why Interfaces Matter 

Looking for some good information? 

Today’s user interfaces may not help. That’s why it’s time for a change. 



omputers are about to join 
the information age. Yeah, I 
know the computer created 
the information age. The 
invention of the steam engine may have 
started the industrial revolution, but elec¬ 
tricity, the telephone, and the internal- 
combustion engine brought us to what 
we consider industrial society. 

The user interfaces (UIs) weVe had are 
the steam engines and telegraphs of com¬ 
puting. They were designed when all 
information resided on a disk drive on 
your computer. They're ill-adapted to a 
world in which you not only need to open 
a file, but access a database, look in your 
inbox, browse Web documents, and view 
a pushed channel. Each of these opera¬ 
tions requires a different application, 
each with its own conventions* We need 
UIs that unite, instead of separate, all 
those modes. These interfaces are just 
arriving, as our Cover Story documents 
(p, 60). At first glance, they look l ike 
today's GUIs, but under the covers, much 
is different. 

We dub this new generation of inter¬ 
faces network user interfaces (NUIs), 
However, the shift is also about what 
travels through the network: Computing 
is becoming more information-centric. 

My contention is that until now, GUIs 
have not been primarily about informa¬ 
tion, but about applications. For the last 
decade, our approach to computing has 
largely been, “Open a certain application 
to enter or manipulate some information 
and then produce the appropriate out¬ 
put.” Was the information text? Use a 
word processor. Numbers? Use a spread¬ 
sheet. GUIs have been the w T ay we ac¬ 
cessed those applications. 

This was certainly an advance over the 
prior Ul, the command line, which in rum 
was an advance over its predecessor, a 


combination of punch cards and cables 
and toggle switches. Both those interfaces 
had a limited but important objective: 
Control the hardware. Think about the 
commands that DOS used; PRINT this, 
COPY that. The actual information being 
printed or copied was secondary. 

Within the application-centric para¬ 
digm, software engineers began to craft 
a document-centric model. The applica¬ 
tion-control aspects of the interface 
would change as the user touched dif¬ 
ferent kinds of content within one docu¬ 
ment. Some NUIs build on this notion, 
but the document-centric concept still 
misses the point. New interfaces need to 
accommodate information that isn't in 
documents and may be transient, such 
as live news or videoconferencing. 

Sadly, the first generation of NUIs stops 
short of that goal. Some, for example, still 
open separate windows for separate func¬ 


tions, until your screen is cluttered with 
more windows than is useful. 

The NU1 won't end the proprietary 
data formats we use, but it creates pres¬ 
sure to use standard open ones such as 
HTML. So the first NUIs still won't enable 
a search that finds information whether 
it's in a proprietary .doc format, HTML, 
or e-mail—but they will create a platform 
on which to build that capability. 

Nor will NUIs mean the end of discrete 
applications. To be really useful, NUIs will 
have to maintain links to legacy data. The 
radical net-computerists may want to 
start with a clean Web, but that's not likely 
to fly, anymore than halfhearted attempts 
to put a face-lift on today's cross-plat¬ 
form squirrel's nest. The NU1 will succeed 
or fail based on its ability to make it easy 


to navigate our increasingly complex in¬ 
formation landscape. That's a tall order, 
judging by the lengthy development 
cycles for both Microsoft Internet Ex¬ 
plorer 4.0 and Netscape Communica¬ 
tor. But they and their ilk are an impor¬ 
tant start. 


The ability to combine live content 
with active content that integrates data 
and interactive logic with our entire store¬ 
house of data is probably the next step 
in the information age. It won't be the end 
of that path—someday we'll get the kind 
of machine intelligence and human-inter¬ 
face computing that places such as MITs 
Media Lab are already developing—but 
it's a huge improvement over what we 
have now, even if the icons still look the 
same. 



Mark Schlack* Editor In Chief 
mschlackcPbix.com 



The NUI will succeed or fail based on its ability to make it easy 
to navigate our complex information landscape. 
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Overtime or Overwrite? 


Reduce the time spent on writing your data with 
Plasmon’s DW260. The new, industry approved, 

LIMDOW technology provides a viable 
alternative to hard disk drives, both in cost of 
ownership and performance. 

The DW260 provides full backward compatibility 
to all ISO standard 5.25” MO media, thus 

FOR FURTHER DETAILS AND FREE TECHNOLOGY GUIDE ON UMDOW CONTACT; 

U.S. Headquarters: Plasmon Data, Inc., 9625 W. 76th St. Mpls., MN 55344 
Tel: (800) 451-684$ or 612-946-4100: Fax: 946-4141; tvunv.plasnton.com 

European Headquarters: Plasmon Data Limited, Whiting Way, Melboum, Herts., SG8 6EN. United Kingdom 
By Facsimile: + 44 (0) 1763 261334 By email: sales@plasmon.co.uk By Internet: http://www.plasmon.co.uk 


c %> Plasmon 


Optical data storage solutions 

MEDIA DRIVES JUKEBOXES SOFTWARE 


2.6GB Direct Overwrite 
(unlike conventional MO) 

■ 

MAC and WINDOWS compatible 
(with software and data interchange) 

■ 

Dramatic increase in write speed 

■ 

Full integration to current MO with 
backward compatibility 

■ 

Migration to Jukeboxes 


protecting your existing investment. There is also 
a forward growth path allowing users to migrate 
to jukebox storage as their demands increase. 
Take a little time to save a lot of time. 

Ask about Plasmon’s new 
DW260 rewritable 

technology today. Over Write 


GW 
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OUR IDEA OF 

TOTAL COST OF OWNERSHIP 


INTRODUCING THE NEW MaxPro 1100 



PENTIUW.PHO 

PilDCESEQH 



Raw performance, reliability, and RAID ready 
without the high-end price. 



For more information on the MaxPro Series new 
generation of business critical servers, call (800) 
852-2680, ore-mail us at mkt@csslabs.com 
Internet: http://www.csslabs.com 

See us at Comdex Spring, Atlanta, Booth #1854 
& at PC Expo, NY, Booth #5044 


This server delivers: 

■ Intel Pentium Pro 200 or 266 MHz 
processor (Upgradable to Dual Pentium Pro) 

u Standard 64 MB ECC Memory 

■ 9 expansion slots 

■ 8 externa], 3 internal with key-locking drive 
bays configurable for hotplug RAID 

» Fault monitoring module 

■ Dual hot swap, load sharing power supplies 

m Dedicated fan cooling system 

■ Flexible segmented passive backplane options 
available 

■ NOS certified (Windows 95, Windows NT 
SCO, Netware) 


Where technology is ahead of its time'. 



NeMfare 

Tested and 
Approved 



LABORATORIES, INC. 

1-800 

852-2680 


1641 McGaw Ave, Irvine, CA 92614 
Tel: (714) 852-8161 Fax: (714) 852-0410 
Canada (905) 882-0260 
Federal Sales: Virginia (703) 242-9710 
USA #CS-3SF-3077D 
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MaxPro is a trademark of CSS Laboratories, Inc. Intel Inside and Pentium Pro are trademarks of Intel Corp. 

All other manufacturer brand or product names are trademarks of their respective owners- ©1997 CSS Laboratories, Inc. All rights reserved. 
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Definitive Article 

Thanks for what must be the 
definitive article on network 
computers (NCs) (“Cheaper 
Computing,” April). I found 
Tom R. Halfhiirs unbiased 
coverage to be both broad 
and sufficiently deep to give 
an excellent understanding 
of what’s currently happen¬ 
ing and what’s going to hap¬ 
pen with the NC market. 
Leigh S. Power 

powerl @guinness3. team400. ie 

Real Statistics 

“Cheaper Computing” was 
an excellent tutorial on the 
NC-versus-PC debates. In it, 
Tom R. Halfhill says that the 
only argument against the 
NC that holds water is its 
network dependency. I have 
just run a detailed analysis of 
805 help-desk calls for one 
day’s worth of activity on an 
exceedingly well-run net¬ 
work. Only four of those 
calls could be classified as 
“communications” failures. 
The rest were mostly opera¬ 
tor errors (such as failed log¬ 
ons, printers that didn’t 
work, and wires that got 
kicked). I wonder whether 
you have access to statistics 
about what really happens 
on networks. It’s not the 
technology that costs; it’s 
people. 

Paul Strassmann 
paul@strassmann. com 

If by “communications fail¬ 
ures** you mean network 
problems , and if your results 
are typical for most net¬ 
works, then the argument 

www.byte.com 


that NCs are too network 
dependent may not be such a 
good one. Besides , as I said in 
the story , applications are 
becoming network-centric , 
so PCs are not immune to 
network problems, either. 
Another way to look at it is 
that NCs are not the cause of 
network dependency; rather, 
increased network-centricity 
is causing NCs. 

Statistics aside , / think the 
biggest problem with today*s 
PCs is persistent storage , 
especially the intermingling 
of system software, applica¬ 
tions software, and user files 
on the same storage device. 
When you consider that users 
are not only allowed , but 
often required, to tinker with 
their system software—and 
that any program*s installer 
can also modify the system 
software — it*s a wonder PCs 
work at all. NCs, as stateless 
devices, avoid the problems 
associated with persistent 
storage. Overtime, I think 
PCs will address this issue 
more directly. 

—Tom R. Halfhill , senior 
editor 


Intranet Servers 

The performance numbers 
shown in Robert L. Hum¬ 
mel’s “Multiprocessor 
Intranet Servers” (May) 
were very informative in 
regard to how Unix and NT 
perform side by side in a sta¬ 
tic environment. The article 
also raised some good points 
about performance, price, 
and reliability. But it failed to 
address the most important 
issues: availability and per¬ 



formance based on future 
scalability. 

For the moment, most 
major Unix vendors have the 
advantage in that they can 
handle many more proces¬ 
sors (Sun’s UltraEnterprise 
10000, for instance, scales to 
64 processors) and more 
than two symmetric multi¬ 
processing (SMP) or massive¬ 
ly parallel processing (MPP) 
nodes. 

NTs current inability to 
scale based on load manage¬ 
ment impedes an NT server’s 
ability to maintain availabil¬ 
ity as concurrent user loads 
increase. Of course, Micro¬ 
soft and server vendors are 
making amazing headway 
into the area of scalability, 
but organizations looking at 


massive growth should be 
aware of this. 

Andrew Gup 

Spectra Logic Corp. 

AndrewG@spectralogic.com 

Setting up a complete server 
system is too complex an 
issue to address comprehen¬ 
sively in eight magazine 
pages. Also, it*s difficult to 
pronounce a specific perfor¬ 
mance or configuration item 
as the “most important** one. 
A significant part of the mar¬ 
ket has responded to this 
classic Unix protest by say¬ 
ing, “We don *t care. N'T 
boxes are less expensive, 
easier to configure, and 
easier to expand, and they 
don*t lock us into a single- 
vendor hardware solution or 
become obsolete when the 
vendor wants a new revenue 
stream. Unix administrators 
are also harder to find. ** 

—Robert L. Hummel 


Bring On the Alpha 
Clones 

I’ve seen way too many com¬ 
parisons between a number 
of x86-based systems from 
different vendors and an 
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Alpha-based system from 
Digital Equipment. The 
comparisons show that 
Alpha systems from Digital 
offer the same (or less) bang 
for the buck than x86-based 
machines. 

But what about the Alpha 
clones? There are vendors 
(e.g., Aspen Systems, 
http://www.aspsys.com/) 
who sell multiprocessor 
Alpha systems at a lower cost 
than Digital’s single-proces¬ 
sor systems. I would like to 
see how these Alpha-clone 
solutions stack up against 
the x86 systems in price/ 
performance. 1 think it’ll be 
an eye-opener. 

Bryan J. Smith 
Systems engineer 
Coleman Research Corp. 
b.j.smith@ieee.org 

We are not unaware of Alpha 
clones; for example, we have 
reviewed Poly well's Alpha- 
based systems in past issues 
and would have included one 
in our May Lab Report on 
intranet servers if last- 
minute technical problems 
hadn 't intervened. 

—David Essex, director 
of reviews 

Capitalizing on Dfs 

I have been observing the 
developments of Microsoft’s 
initiative to achieve “Zero 
Administration for Win¬ 
dows” (“PCs Strike Back,” 
May). One of the biggest 
problems that Windows 
administrators face is soft¬ 
ware distribution. On Unix 
machines, this is achieved by 
installing a package on an 
NFS file system and letting 
everyone use it. This just 
isn’t feasible in a Windows/ 
NT environment because 
most Windows programs 
must install some files under 
C:\WINDOWS. If this bottle¬ 
neck is fixed, software instal¬ 
lation (i.e., distribution) on 


Microsoft platforms can be 
as good as it is on Unix and 
truly capitalize on the Dis¬ 
tributed File System (Dfs). 
Satyam Bheemarasetti 
Senior distributed systems 
consultant 
Lark Systems 
satyam@poboxes. com 

There is definitely merit to 
this idea, although there 
might be advantages to stor¬ 
ing some files on local disks, 
including better performance 
and the ability to do some 
functions even if the server 
is down. I say “might” 
because the fact that some 
files are stored locally 
doesn't necessarily guarantee 
either of these results. 

—Mike Hurwicz 

Latin-X 

Although I praise the 
increasing use of Unicode 
(and its UTF-8 form) (“Uni¬ 
code Evolves,” March), I 
would caution against pre¬ 
maturely dropping support 
for the primary 8-bit charac¬ 
ter sets. In particular, failing 
to support all six of the 
bandwidth-friendly MIME- 
standard ISO 8859 Roman 
code pages (Latin-1 [West¬ 
ern], -2 [central European], 

-3 [Esperanto], -4 [Baltic], -5 
[Turkish], and -6 [extended 
Baltic]) would open applica¬ 
tions providers to accusa¬ 
tions of Internet censorship 
and gagging of linguistic 
diversity. I look forward to 
e-mail and browsers imple¬ 
menting Unicode, but hope 
they won’t continue to sup¬ 
press the netizen’s ability to 
read messages and Web 
pages in Latin -2 to -6. 

Aaron Irvine 

Belfast, Northern Ireland 

Unicode in all forms (UCS-2, 
UTF-8, and so on) contains 
those characters, so a brows¬ 
er or mail client can continue 


to handle those languages 
either through 1:1 map¬ 
ping—that data can be con¬ 
verted in both directions 
between ISO 8859-x and Uni- 



code/ISO 10646—or directly 
through Unicode, since it is a 
superset and includes all the 
required characters. Unicode 
actually helps these lan¬ 
guages because you no longer 
have to switch code pages to 
move between those charac¬ 
ters. In the past, the software 
industry often defaulted to 
the requirements of the 
largest installed base, at the 
expense of other languages. 
—Ken Fowles 


Wrong Key, Part II 

In May’s Inbox, Thomas 
Paul Karrmann, comment¬ 
ing on “Your E-Mail Is 
Obsolete” (February), and 
author Michael Nadeau 
agreed on the difficulty of 
encrypting messages for 
multiple recipients. 

Pretty Good Privacy (PGP) 
allows you to do this sim¬ 
ply—with minimal increase 
in the message size. PGP uses 
the public-/private-key pro¬ 
tocol only for key manage¬ 
ment and digital-signature 
verification. The message 
itself is encrypted using the 
International Data Encryp¬ 
tion Algorithm (IDEA). PGP 
creates a random key for the 
“session” (i.e., the message) 
and uses the public-key pro¬ 
tocol to encrypt that session 
key for each recipient. This 
collection of encrypted keys 


forms a control block for the 
whole message. Recipients 
use their private keys to 
decrypt their portion of the 
control block, which con¬ 
tains a copy of the session 
key. For additional details 
about this increasingly vital 
field, see Applied Cryptogra¬ 
phy, Second Edition by 
Bruce Schneier (John Wiley 
& Sons, 1996). 

Jim Dennis 
Proprietor 

Starshine Technical Services 
jimd@starshine. org > 

Thanks for pointing that out. 
See also Internet RFCs 1421 
through 1424 (consult the 
Intemic RFC Index at 
http:!Ids. intemic. net Ids/ 
rfc-itidex. 1400-1499.html for 
links), which describe the 
Internet Privacy Enhanced 
Mail (PEM) standards. — Eds. 

Staying Put 

I’m having trouble assigning 
the drive letter for my 
Iomega Zip drive. It always 
wants to be E. My OS is 
Windows NT 4.0. 

Antoni us Arif Octovian 
Arif@myself.com 

You are not alone. Jerry 
Pournelle has described simi¬ 
lar problems with Windows 
95 in his column, and this 
topic has also been a promi¬ 
nent subject in one of our on¬ 
line conferences. Check out 
news:/Idev4. byte, com!sy scon 
for lots of discussion and 
some suggestions. — Eds. 

FIXES 

In the table “A Variety of NT- 
to-Unix Solutions,” which 
accompanied the Datapro 
Report in the May Bits, the 
telephone number we print¬ 
ed for Datafocus is no longer 
current; the correct number 
is 703-803-3343. 

continued 
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BUILD-IT- YOURSELF AND SAVE! Choose The Pentium MMX Or The IBM/Cyrix PR200+ 


CALL TIGER FOR COMPLETE SYSTEMS 
AND CUSTOM CONFIGURATIONS! 

We offer a complete line of Tiger Desktops, 
Notebooks, Servers And Workstations. Call 
us for full details. We'll build to your order! 


Tiger stuns the computer industry again—this time bringing 
you a breakthrough in computer-buying! Imagine—assemble 
a brand new multimedia 200MHz powerhouse and save up to 
$300! A 6x86 PR200+ for just $949... or a Pentium MMX 
200MHz with huge 4.3 GB hard disk for just $1499. These are 
complete multimedia systems! Is it easy? YES! In fact, you 
need only a screwdriver and about an hour—it’s easier to 
assemble than that barbeque on your patio! YouTl actually 
ei\joy assembling this computer—and learn about how it 
works in the process. Our state-of-the-art motherboard, high¬ 
speed memory and floppy drive are all pre-installed and 100% 
tested. Plus, the kit includes a high-speed CD-ROM drive, 
33.6K faxmodem with voice, 16-bit 3D Surround Sound, huge 
Enhanced IDE hard disk, S3 ViRGE 3D video, premium 
Windows 95 keyboard, PS/2 mouse, digitally tuned stereo 
speakers, cables and more. 

You'll be surprised how easy it is to assemble your new 
multimedia computer. Not only will you save hundreds of dol¬ 
lars on your purchase, when you're done you'll have some¬ 
thing few PC owners have: the knowledge and certainty of 
how your computer works. You'll also have the confidence 
you need to upgrade or add parts in the future. We'll send you 
our step-by-step booklet to show you how it’s done. After fol¬ 
lowing the simple and easy-to-understand steps, you'll know 
how easy it is to add a second hard disk, add more memory, 
or even upgrade to a faster processor in the future. 

The video card features the # 1-rated S3 ViRGE 3D proces¬ 
sor with a full 4MB of video memory. The IBM Mwave 16-bit 
sound card is 100% SoundBlaster Pro compatible, and the 
33.6K voice/faxmodem is upgradable to 57K in the near 
future. Plus you get a fast 8X or 20X CD-ROM, 16MB of high¬ 
speed EDO DIMM memory, your choice of a 2.0 or 4.3 GB 
hard disk, and our finest 9-bay mid-tower case featuring a 
third cooling fan—providing rock-solid protection for your 
new system. You simply pop in the hard drive, sound card, 
CD-ROM drive, video and modem! Then power up and eqjoy 
your new powerhouse PC—and ei\joy the enormous savings! 
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Includes Everything! 100% Compatible! 
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•8X or 20X CD-ROM 
• 15" Floppy Drive 
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• 3D Surround Sound w/Speakers • Onboard Jack for Infrared Port 

• S3 ViRGE 3D Video With 4MB • Onboard PCI I/O Controller 

• Premium Keyboard & Mouse • Enhanced Parallel Port 

• 512KB Pipelined Burst Cache • 2 High-Speed Serial Ports 

• (Universal Serial Bus) Ports • 9-Bay Case With 3* Cooling Fan 


• Motherboard, RAM and 
Floppy Drive Pre-installed 
and Tested 


INTERNET 


READY* * * * 


Close-Up: What’s Included In These Systems Plus! Step-By-Step Instruction Manual... - enn^D Graphs! 



✓ State-Of-The-Art Motherboard & Case 

This 9-hay case is our finest mid-tower model, with spe¬ 
cial features such as 9 spacious bays, easy side-panel 
access, and an extra cooling fan in the front of the case. 
In fact, should your 
processor cooling fan 
stop working for whatev¬ 
er reason, the front case 
fan will continue to keep 
the processor cool. The 
pre-installed mother¬ 
board itself is packed 
with state-of-the-art fea¬ 
tures you won't find any¬ 
where else, like a clock speed of 75MHz (versus most 
Pentium boards that have a clock speed of 66MHz). A 
higher clock speed means that your motherboard runs 
faster, with faster PCI adapters, secondary cache and 
more. How about support for the latest and greatest mem¬ 
ory—DIMMs! DIMM memory has twice the data through¬ 
put of SIMMs (64-bit versus 32-bit) and gives an overall 
performance increase of 
up to 20%. Will handle 
future processors up to 
300MHz! The mid-tower 
case comes complete 
with the motherboard, 
processor, memory and 
floppy pre-installed and 
tested at the factory. 
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✓8X or 20X High-Speed CD-ROM Drive 

We’ve included a high-speed CD-ROM 
that’s sure to deliver maximum 
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games, movies and more. Together 
with the 3D video card, this CD- 
ROM drive is perfect for the latest 
fast-paced, beautifully rendered 
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troller built onto your motherboard. 

✓2.0 or 4.3 EIDE Hard Drive 

Your choice of a 2.0 GB JTS EIDE ^ 
hard disk, or a gigantic 4.3 GB i»M 
Quantum Bigfoot EIDE hard disk. x >r * 

The fast PIO Mode 4 throughput 
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✓1.44MB Floppy Drive 

The pre-installed 1.44MB 3.5" flop¬ 
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frame. Pre-installed and tested! 
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You'll love the rich colors and lightning 
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graphics processing. So when 
you're not busy at work, you can 
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are only available with 3D graph¬ 
ics processing! 4MB of video 
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24-bit color. Plug-n-Play; installs in just seconds! 
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Fast 33.6K modem speed for 
Internet-surfing in style. 

Upgradeable to 57K later. 16- 
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Surround Sound Effects! Fax 
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In the features table on page 
114 of the May issue, in the 
Hardware Lab Report 
“Multiprocessor Intranet 
Servers, ” we erroneously 
specified the amounts of 
test-system and standard- 
system RAM in kilobytes; we 
meant megabytes. 


In the text box “System 
Requirements for NetPC” in 
“PCs Strike Back” (May), we 
indicated that 8 bytes per 
pixel was one of the require¬ 
ments for display-adapter 
minimum resolution; we 
should have said 8 bits per 
pixel. 


COMING UP IN AUGUST 


BUILDING NETWORK APPLICATIONS 

Server-Side Componentware 

Java applets are more than a way to add a kick to your 
Web pages-they're a fast and powerful way to add 
features to your server, too. BYTE examines the gamut of 
server-based components to sec how they can help you. 

MANACtNGDATA 

Managing Intranet Data 

Lost in a maze of Web pages? Don't know how to get your 
human-resource manuals on-line? You aren't a lone. We 
look at solutions that make intranet work flow work, 

SPECIAL REPORT 

The Cellular Level 

Cellular technology is awash in confusing acronyms, 
competing standards, and odd pricing, BYTE provides 
a guide to everything you need to know about the 
technologies, products, and costs. We also show 
developers how to add wireless features to Windows CE 
network applications. 

REVIEWS 

The New DB/2 

DB/2 5.0 is the biggest upgrade of IBM's top database 
program in years. BYTE examines its impressive new 
parallel-processing and replication features. 

Intranet Administration 

Siemens Nixdorfs single sign-on server promises a much- 
simplified means of administering intranets. One of our 
network experts takes it for a test drive. 

HARDWARE LAS REPORT 

The Well-Connected Hand-Held 

N5TL rounds up hand-held PCs that offer the closest 
thing to desktop functionality yet. Our extensive lab 
testing focuses on the connectivity options of hand-helds 
from Casio, Compaq, Hewlett-Packard, Psion, and others. 

SOFTWARE LAB REPORT 

Server Clustering 

More system makers are offering software that provides 
fault tolerance in multiple-server environments. BYTE 
and NSTL analyze your buying options while examining 
how Microsoft's upcoming WindowsNT-based 
" Wolf pack" might change everything. 
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kxMvCoreT WordPerfect* Suite 8 
;The New Let der io i Office Suites 



et it done. Quickly. Effectively. With style. 
Corel® WordPerfect* Suite 8 speeds you 
through your workday with results that close 
deals, impress bosses and get you noticed. Let advanced 
help and organizational tools, seamless integration and 
the foremost Web features in the office suite market 
sharpen your edge. Let your software work for you. Corel 
WordPerfect Suite 8—innovation you can count on. 

Corel® WordPerfect® Suite 8 inciudes: 

Corel® WordPerfect® 8 

• Intuitive Word Processing 

Corel® Quattro Pro 8 

• Powerful Spreadsheets 

Corel® Presentations'" 8 

• Captivating Presentations 

ji | CorelCENTRAL M 8 t 

• Efficient Information Manager 

Plus 

Corel Photo House™ 

• Easy Photo Editing 

Netscape Navigator™ 3.0 

■ Internet Connectivity 

10,000+ Clipart Images 
1,000+Fonts -rtggst 
200+ Photos 5 129 "* 

Full electronic user 
manuals on CO-ROM t 


Communicate. 

hvit-_ 


Collaborate. 


■m/j 


Connect to 


■ ■ ■ r 

^ ■j L ' 

V . + 


the World. 


For Windows® 95 
ami Windows NT® 4.0 


ill WtoniPerfectS 




Whether you’re communicating over the Internet or with a 
simple letter, with words, numbers or graphics, Corel 
WordPerfect Suite 8 supports the medium that will drive 
your message home. 

Collaborate easily with coworkers across the hall or 
associates on the other side of the world with the effective 
collaboration features in Corel WordPerfect Suite 8. 

Experience technology that lets you go beyond traditional 
HTML layout limitations with the power of Java"' 1 . Thrive in 
a competitive environment with the dynamic Web features 
of Corel WordPerfect Suite 8—and connect to the world. 



tCoraGENTML 9 is no( mcUded in din raf&ase nf Coral WurdpEnnct Sune 9. Customers wit receiva a voucher to obtain this applkjlmn uaun its 
retesse. Shipping Finn handing chargea apply 

' tElactranc user manualE on CD-flQM are krctodnd fw Corel WtirdParfBcS BL Deed Quanto Pta 9, Coral PtEsentaJinns 9 frid CofriCENTIWL 9. ffenf cfigiV 
f «rakifla of tael manuals are KMsapantSf. 
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tradaraarta a registered trademarks of Coral CorpaBtbn or Corel Corporation Limfled. Microsoft and Wrekrws are registered trademarks of Microsoft 
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After you've done 
your spreadsheet, 
take if for 
a spin. 



166 MHz TD-22 

* Intel" 166 MHz Pentium* Processor 

■ 16 MB Synchronous DRAM 

* 51ZK Pipelined Burst Cadre 

■ Intergraph Intense 3D™ 1 DO Graphics 
w/4MB EDO RAM 

* 17 GB1 Orris EIDE Hard Drive 

* 12X EIDE CD-ROM 

* Microsoft* IntellrMouse 3 

* 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

* 15sd67 Monitor (140"viewable) 

d* m MM jfcmodd #475 

$1,649 

Upgrade to 32 MB SDRAM - Add $100 

Ensoniq™ 3D WavetableCard plus Amp, Speakers & Mic -Add$75 


166 MHz TD-25 

* Intel 166 MHz Pentium' Processor with MMX'"Technology 

* 32 MB Synchronous DRAM 

* 512K Pipelined Burst Cache 

* Intergraph Intense 3D™ 100 Graphics w/ 4 MB EDO RAM 

* 3,5 GB 10ms EIDE Hard Drive 
- 12X EIDE CD-ROM 

* Ensoniq™ 3D Wavefoble Cord plus Amp, Speakers & Mic 

* Microsoft- IntelliMouse'' 

* 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

* 15sd67 Monitor (14,0" viewable) 

£2 ’ 

Intel Pro IQOB 10/lOOBase-T Networking Cor d-Add$125 
1 7M Monltorj 1 W>" viewable) - Add S255 


200 MHz TD-25 

* Intel" 200 MHz Pentium' Processor with MMX™Technok 

* 32 MB Synchronous DRAM 

* 5I2K Pipelined Burst Cache 

* Intergraph Intense 3D"100 Graphics w/ 4 MB EDO RAM 

* 5,2 GB 10ms EIOE Hard Drive 

* 12X EIDE CD-ROM 

* Ensoniq™ 3D Wavetable Card plus Amp, Speakers l Mic 

* Microsoft 1 IntelliMouse" 

* 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

* 17sd69 Monitor (UJTviewable) 

MM Amodel #473 

$2,649 

33i Baud Fax/Modem - Add SISS 


Systems include: 3Q~day money-back guarantee, 3 year limited warranty" one year on site, Windows 95' : w/30 Days Free Phone Support, MacromediaExtreme 3D !M ** tool-free mini tower a 
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266 MHz TD-225 HttN 1 ' 

• Intel 266 MH; Pentium II Processor with MMXTechnology 

• 64 MB EDO ORAM 

• 512K Pipelined Burst Cache 

• Intergraph Intense 3D”' 100 Graphics w/ 4 MB EDO RAM 

• 5.2 GB 10ms EIDE Hard Drive 

• 12XEIDE CD-ROM 

• Ensoniq ,M 3D Wavetable Card plus Multimedia Keyboard 

• Microsoft IntelliMouse' 

• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

• 17sd69 Monitor (16.0'viewable) 

$ 3,349 

21sd95 Monitor (20.0 viewable) Add $922 

Three years On-Site Limited Warranty Service’ - Add$159 


Order Direct Now! 

1 - 800 - 254-5325 

or order on-line 
www.intergraph.com/express 
Next-day shipment available. 
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whir httf fc<« nnd -preHiniimm am wid ire Ab Ui. only and w wtyref v change wthaut notira. Phan da act imudeshttpirq and hurdling All urethras are sebjert la mofatfty Infcgiopb and the Inlregrapli 
kqn are iqnfeel tw A .re nifa undTOnt tafewuli «f Ifllreyoph fnipnnlirei Tbe Intel lupfc l«gn, Pentium Prej. Pwitnre, Pentium It and MIX am itgitmad tnnfemmh id Intel Coiprenhnn Windows r> a registered tmdenwri id 
''.'irah Crermn' n MC9703 . Intergraph Computer Systems 1-205-730-5441 









First 300-MHz Pentium II Results 

Intel’s latest Pentium II processor 
breaks the 300-MHz x86 speed barrier. 


ur tests of a 300-MHz Pentium 
fl-based PC peg the latest Intel 
processor’s performance at 
just about where you’d 
expect it, compared to the previous high 
end of Intel’s x86 line, the 266-MHz Pen¬ 
tium n. The 300-MHz Pentium II system 
we tested posted 4.24 on the BYTEmark 
integer tests and 5.0 on the BYTEmark FPU 
tests, compared to 3.8 and 4.5 for a 266- 
MHz system. 

BYTE was able to get access for a cou¬ 
ple hours to a precommercial Tyan Tahoe 
2 ATX dual-processor motherboard 
equipped with the 300-MHz CPU (the sec¬ 
ondary L2 cache bus runs at 150 MHz, 
while the system bus runs at 66 MHz). 
Unfortunately, we didn’t have time to run 
our cross-platform Photoshop test suite 
on the system. 

Officials at Tyan (408-956-8000; 
http://www.tyan.com), which makes the 
Tahoe and other motherboards that 
support Intel’s latest Pentium II, say that 
tweaks to the Tahoe’s design should 
improve performance by another 3 to 5 
percent. However, running the BYTE¬ 
mark and Bapco Sysmark for NT 4.0 
benchmarks showed performance that 
scaled as expected, compared to slower 

Applications Go Faster at 300 


266-MHz Pentium II 
300-MHz Pentium II 


0 SO 100 150 200 250 300 

Bapco's Sysmark for NT 4 measures overall system performance. 
The 266-MHz system had 64 MB of RAM, Diamond Multimedia 
Stealth 30 2000 (4 MB of RAM. 1024 by 768,24-bit resolution), 
and Maxtor 85120A DDE hard drive. 300-MHz system had 32 MB 
of RAM, Matrox Millennium (2-MB WRAM, 1024 by 768,16-bit 
resolution), and Quantum Atlas II Ultra SCSI-3 drive. 




High Five for 300-MHz Pentium II 

90-MHz Pentium 
200-MHz Pentium 
200-MHz Pentium Pro 
266-MHz Pentium II 
300-MHz Pentium II 

0 1 2 3 4 5 



BYTEmarks measure raw CPU power and do not measure overall system performance. 


Pentium IIs. Systems that have the 300- 
MHz version of the Pentium II should be 
available in quantity early this summer. 

• Dave Andrews 

Speak Naturally 

For years, the computer industry and 
hunt-and-peck typists have awaited the 
day when people could use a general-pur¬ 
pose voice-recognition system to talk to 
their PCs without having to pause 
between words. Much to the joy of data 
entry operators, secretaries, people 
with disabilities, and busy executives, that 
day has apparently arrived. 

NaturallySpeaking, a new program 
from Dragon Systems (617-965-5200; 
http://www.naturalspeech.com), repre¬ 
sents the first generation of continuous- 
speech dictation systems for Win 95 and 
NT. With NaturallySpeaking, the com¬ 
pany says, you do not have to pause 
between words while dictating docu¬ 
ments or issuing commands to your 
computer. 

Like many voice-recognition packages, 
NaturallySpeaking is still speaker-depen- 


dent: It requires you to train the software 
to accurately recognize your voice. Offi¬ 
cials at Dragon wouldn’t reveal exactly 
what techniques they used to accomplish 
the continuous-dictation capability oth¬ 
er than to say NaturallySpeaking uses a 
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new speech-recogn ition engine to deliv¬ 
er improved performance. 

Though NaturallySpeaking appears to 
have the lead in this race, Dragon’s com¬ 
petitors say they, too, will soon have 
products with similar recognition capa¬ 
bilities, “Everybody’s going to take this 
step soon,” says Mark Flanagan, vice 
president and general manager at 
Kunzweil Applied Intelligence, another 
major player in the speech-recognition 
arena. “From what we’ve seen, Dragon 
has made a legitimate move toward con¬ 
tinuous dictation. But they’ve announced 
essentially alpha software. How long will 
ir take to translate to an acceptable prod¬ 
uct? ” Dragon says the first versions of the 
new product will ship by the end of June, 
at prices starting at $ 695 . 

Nat orally Speaking requires at least a 
133-MFIz Pentium processor, and the pro¬ 
gram is faster on MMX machines. The 
software needs 32 MB of RAM under Win 
95,48 MB under NT 3.51 and 4.0, and 60 
MB of free hard disk space, Naturally- 
Speaking also requires a standard 16-bit 
sound card or built-in sound system on 
portables. It comes bundled with a head¬ 
set-style microphone. The program has 
a 30,000-word active vocabulary that is 
memory-resident and a 200,000-word 
backup dictionary on disk. 

Having continuous recognition for 
general use on the Win 95 platform 
appears to be a first, but it should be 
pointed out that other continuous-dicta¬ 
tion products for specialized use in ver¬ 
tical markets are already available, “IBM 
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Geek Mystique 


Wars: 

V vs. Car 

Must Americans seem to rate the computer 
as more important than the TV hut less 
important than the automobile, according 
to a recent poll In a survey conducted ear¬ 
lier this year by the Luntz Research Com¬ 
panies, when asked whether their car or 
computer will be more important in their life 
in the year 2007,55 percent of respondents 
said the car, 41 percent said the computer, 
and 4 percent didn't know or refused to 
answer. In another question, three of four 
generations of Americans said computers 
and networking have had more impact as 
technological developments in the past 20 
years than TV [sec the chart for more info). 
Only retirees felt that cable TV and VCRs 
have had more impact 


Which Technology Has Had 
the Greatest Impact? 


Generation X 
(1S-34) 







fre-ratirws 

(55-64) 
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has had a continuous-speech product 
since 1996 called MedSpeak, aimed at the 
rad i ology market, ” says S usan S cott- Ker, 
a spokeswoman for IBM speech systems. 
“But MedSpeak’s 25,000-word dictio¬ 
nary is customized for a specific applica¬ 
tion, whereas NaturallySpeaking is for 
daily use in a business or home environ¬ 
ment. We’re using the information gained 
from MedSpeak on a more general prod¬ 
uct, which will be released later this year.” 

IBM officials recently introduced a Chi¬ 
nese continuous-speech system in Beijing 
and Hong Kong, but the company’s show¬ 
ing of the software was a technology 
demonstration only, A spokesman said 
IBM will announce price, shipping date, 
and other details later this year. Motoro¬ 
la says the first products based on its Chi¬ 
nese-] anguage continuous-speech system 
may ship by the end of ’ 97, Kurzwei 1 ofti - 
rials hint that their company might offer 
ge n eral - p u rp ose co nti n u o us- d ietati o n 
technology by the end of the year. 

If NaturallySpeaking works as Dragon 
claims (look for a review in an upcom¬ 
ing issue), ir will represent an important 
step in making technology that’s an alter¬ 
native to keyboard input available to a 
wider audience. As computers get more 
powerful, memory prices drop, and 
sound cards and speech-enabled appli¬ 
cations become commonplace, voice- 
recognition systems will start to move 
into the computing mainstream. 

-Joe Lazzaro 


Hot Plug Will 
Deliver Higher 
Availability 

A new technology will let PC server admin¬ 
istrators expand, upgrade, or replace PCI 
adapter cards without having to power¬ 
down the system. The new standard, PCI 
Hot Plug Specification, should be final 
by late spring, and the first hardware that 
supports the new PCI Hot Plug spec should 
be available early in the second half of this 


Contents 


Windows Terminals 

24 

New.Domain.Names 

25 

Virtual Mainframes 
VIA Clustering 



Future of Mobile Computing 

30 


www.byte.com 


JULY 19 9 7 BYTE 23 




































PCI Hot Plug System Overview 




Operating system 

Hot Plug 
service 

Hot Plug 
primitives 

Adapter 
driver #1 

• • • 

Adapter 
driver #n 

Hot Plug 
system 
driver 

\ ! in 


Hot Plug 
controller 


High-level software that requests the OS to discontinue adapter 
driver operation and issue Hat Plug primitives (the Hot Plug 
service is generally provided by the OS vendorl. 

User 

API 

Management agent 


Hot Plug primitives are specific requests issued to Hot Plug 
system driver to determine the status of or change Hot Plug slot. 


Software 

layers 

Hardware Controls the electrical aspects of powering up/down 

layers a PCI slot. Can control more than one slot. 


Adapter card #n 


A Attention 
indicator 



yean However* users will also have to 
wait for Microsoft, Novell, and SCO to 
upgrade their operating systems to sup¬ 
port the new spec. These three vendors 
all plan to support Hot Plug with 
upgrades to their system software 
throughout the year. 

The new spec is designed to make PC 


Thin Is (Soon) In (NT) 

The Windows environment is 
usually associated with “fat 
client" computing, but it looks 
like thin will be in, as in in NT. 
In a speech delivered at the recent Windows 
Hardware Engineering Conference in San 
Francisco, Microsoft head Bill Gates 
acknowledged that the company is taking a 
hard look at Windows terminals. Customers 
want a thin client that is very simple, Gates 
said. And, he noted, putting a Web brows¬ 
er and operating system in a "true thin 
client" is a contradiction in terms. 

At the time, what Gates hinted at sound- 

I ed dangerously close to describing Citrix's 
WinFrame, which lets a network of clients 
run p rograms that reside on an NT server. 


servers better platforms for running busi¬ 
ness-critical applications without inter¬ 
ruption. Hot Plug PCI comes in three 
flavors, but all share the common 
attribute that they don’t make you turn 
off your server when you need to replace 
or upgrade devices. Those flavors are: 
Hot Plug PCI Replacement {replace a 


In fact. Microsoft and Citrix have since 
announced a cross-licensing agreement in 
which Microsoft will use Citrix technology 
to add support for Windows terminals to a 
future version of NT. Microsoft says it will 
integrate thin terminal support into NT 5 
and will retrofit it into NT 4 but won't say 
when until later this summer, 

WinFrame clients are available for DOS, 
Windows, OS/2, the Mac, and different ver¬ 
sions of Unix. Citrix's Intelligent Console 
Architecture intercepts Graphical Device 
Interface (GDI) calls and redirects them to 
the client. The client thus receives graphi¬ 
cal representations of the applications that 
are executing remotely on the server; the 
client machine does not actually execute 
Windows or Windows applications itself. 

- Dave Andrews 


failed or expected-to-fail device with an 
identical device); Hot PCI Upgrade 
(replace existing PCI devices and drivers 
with new versions); and Hot PCI Expan¬ 
sion {Install additional I/O cards and driv¬ 
er software). 

The burden for moving to Hot Plug is 
placed on the platform vendors, such as 
PC server and OS vendors* says Karl Walk¬ 
er, director of technology development 
at Compaq’s enterprise computing 
group, (Compaq is a major supporter of 
the Hot Plug initiative and plans to 
release compliant hardware early in the 
second half of’97.) The objective Is to let 
people use their cu rrent PCI adapters, but 
with new servers and OS updates to 
enable Hot Plug. Hot Plug will require 
new drivers and changes to the OS (see 
the figure above). Also, compliant servers 
will need additions to their mother¬ 
boards, such as a Hot Plug controller, and 
slot-specific power switches to let soft¬ 
ware remove power from a slot while the 
rest of the system is running. And servers 
will need to be built so that end users can 
easily get access to PCI adapter cards with¬ 
out disrupting the PC’s operation. 

PCI is not a fault-tolerant bus, so if a 
PCI card dies and compromises the 
integrity of the PCI bus or software sys¬ 
tem, the server will still need to be restar c- 
ed. But Hot Plug technology does 
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Bug of the Month 


promise to alleviate server downtime due 
to bad PCI cards or upgrades. And this will 
allow for more robust PC servers to run 
critical applications without interruption. 

- Dave Andrews 


Cameras 
Get Down 
to Business 


Digital cameras are moving out of the 
realm of high-tech curiosity and into the 
world of everyday business. The ability 
of these cameras to let you preview 
images and upload them to a PC appeals 
to many consumers, at least in principle. 
But the execution of the first round or 
two of products left much to be desired, 
especially for cost-conscious businesses. 
The first digital cameras were often too 
expensive and too limited in quality, 
while suffering from less than optimal 
storage and battery life. That’s all chang¬ 
ing, however. 

The latest digital cameras address 
many prior products’ weaknesses while 
offering slick new capabilities and pack¬ 
aging. New storage options and im¬ 
proved software have also reached the 
market. 

Early digital cameras often looked like 
high-tech binoculars. But newer cameras 



Panasonic's PalmCam 
fits in your hand yet 
holds up to 94 images. 


Panasonic 


are smaller, and some have quite inno¬ 
vative form factors. For example, the 
new $499.95 PV-DC1000 PalmCam from 
Panasonic (201-348-7000; http://www 
.panasonic.com) weighs just 5.5 ounces, 
yet it delivers VGA quality and stores 
up to 94 images (at 320 by 240 resolu¬ 
tion) or 32 images at finer (640 by 480) 
resolution. And it still manages to 


Substitute Sex for Sleep 

Is sex a good substitute for sleep? BYTE read¬ 
er Dilip Sampath Kumar reports that when 
using Microsoft Word 7.0 to spell-check a 
document that had the nonword “zzzz" 
(which, although not a word, is commonly 
used to represent sleep in American slang 
and comic strips), the spelling checker rec¬ 
ommends replacing it with the word “sex." 
The not-so-subliminal suggestion happens 
only with fourZs. 
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include a 1.2-inch LCD for playback of 
images. The camera runs off a recharge¬ 
able nicad battery. 

Another innovation comes from the 
$499 Coolpix 100 from Nikon (800-52- 
NIKON; http://www.nikonusa.com). 
This might be the ultimate digital camera 
for the road warrior. The Coolpix 100 is 
essentially a point-and-shoot camera on 
a PC Card: You can take photos and then 
access the images immediately by insert¬ 
ing the camera/card into a laptop or desk¬ 
top PC. The images taken through the all¬ 
glass Nikon lens are very good. The 
camera can store 21 images in fine mode, 
42 in normal mode. 

Also notable is the new PowerShot 350 
from Canon (800-848-4123; http:// 
www.ccsi.canon.com). It has a 1.8-inch 
color LCD and a 350,000-pixel CCD sen¬ 
sor. The PowerShot uses a removable 2- 
MB CompactFlash card for storing up to 
47 photos. The $699 camera is also avail¬ 
able in a somewhat different version from 
Konica. 

Image storage has been a big issue until 
now; many cameras haven’t had a cheap 
and easy way to add extra “film.” Now, 
several competing schemes are on the 
market, including Intel’s newly released 
minicards, which are featured in both the 
Konica Q-EZ and the HP PhotoSmart 
Digital Camera (made by Konica). These 
tiny cards are inexpensive (about $50 
for a 2-MB and $75 for a 4-MB card) and 
hold about 16 fine and 32 regular-quali¬ 
ty images. The cards will be manufac¬ 
tured by Intel and other companies, so 
they should be widely available. An 
optional adapter lets you view images 
directly on screen without using the cam¬ 


era. Other vendors, including Canon and 
NEC, use the competing CompactFlash 
format. 

All these improvements have analysts 
forecasting that the number of digital 
cameras sold will double this year com¬ 
pared to last year. Businesses that want to 



easily put images into documents and to 
share pictures with clients or other work¬ 
ers in a secure fashion (i.e., no outside 
processing) are helping to fuel this new 
demand. Says Jonathan Cassel, an ana¬ 
lyst with Dataquest, “I think a lot of the 
growth for this market will come from 
business.” -Jon Pepper 

The Domain’s 
the Thing 

In addition to more bandwidth, the Inter- 
net needs more domain names. The 
Web’s explosive growth has left everyone 
from individuals to corporate giants 
searching desperately for a recognizable 
name to call their own. Soon, if the Inter¬ 
national Ad Hoc Committee (IAHC; 
http://www.iahc.org/) has its way, a new 


JULY 1 997 BYTE 2 5 






































limfl 

set of top-level domain (TLD) names 
will ease the crush. 

The IAHC is an organization of mem¬ 
bers from both Internet standard makers, 
such as the Internet Society and the Inter¬ 
net Assigned Numbers Authority, and 
international standards groups, such as 
the International Telecommunications 
Union and the World Intellectual Prop¬ 
erty Organization. The proposed new 
TLDs are: 

.firm—for businesses or companies 
.store—for businesses offering goods for 
purchase 

.web—for entities emphasizing activities 

related to the WWW 

.arts—for those emphasizing culture and 

entertainment 

.rec—for sites about recreation/enter¬ 
tainment 

.info—for entities providing information 
services 

.nom—for individual or personal 
nomenclature 

How real is this need for new names? 
Real enough that two other enterprises 
are going ahead with their own alterna¬ 
tives to IAHC plans. eDNS (http:// 
www.edns.net) is proposing a free-mar- 
ket model for TLDs. Name Space (http:// 
namespace.autono.net/) is already mov¬ 
ing forward with its own domain name 
servers and customer-created TLDs. 
Without the blessing of a standard or 
coordination between the entities, 
though, these organizations may face 
trouble surviving with IAHC-expanded 
TLDs, which are expected to arrive soon. 
“If all goes well, you’ll see the new TLDs 
by the end of the year,” says Martin 
Burack, executive director of the Inter¬ 
net Society. And, with that, the Internet 
will have taken one more step from its 
academic roots to its commercial blos¬ 
soms. -Steven J. Vaughan-Nichols 

Spec Will Give 
PC Clusters 
Big-Iron Power 

The encroachment of commodity PC 
servers into the realm of minis and main¬ 
frames may get a boost from a new soft¬ 
ware interface for server and workstation 
clustering. Microsoft, Compaq, Intel, 


Survey 


More Power, Lower Prices 

New systems with the latest x86 processors from Intel and AMD have arrived. And based 
on a survey of leading PC vendors, you can expect to pay about $2900 for a fully configured 
233-MHz Pentium II (Pll), and about $300 to $400 less than that for a similarly configured 
system based on AMD’s 233-MHz K6 processor. (For more information on these new CPUs' 
performance, see last month's Bits.) 

In this survey, BYTE focused on 233-MHz systems to better gauge how K6 prices stack 
up against Pll prices. The Pll is also available in 266-MHz and, soon, 300-MHz versions, but 
the K6 currently maxes out at 233 MHz. Keeping in mind that system prices quoted here 
can go higher or lower depending on configuration and are subject to change at a moment's 
notice, here's a snapshot of what you will get and how much it will cost. 


PENTIUM II SYSTEMS 


K6 SYSTEMS 


AST Bravo LC6233 

233-MHz Pll with 512-KB 
L2 cache; up to 128 MB of 
EDO memory; 2-GB EIDE 
hard drive; 16X CD-ROM 
drive; S3 Virge DX graphics 
(2 MB). Estimated street 
price: $2500. 
(800-876-4278; 
http://www.ast.com) 

Acer 9606 Minitower 

233-MHz Pll; 32 MB of 
RAM. Estimated street 
price: $2949 with 17-inch 
monitor, $2449 without 
monitor. 

(800-551-ACER; 
http://www.acer.com) 

Dell Dimension 
XPSH233 

233-MHz Pll; 64 MB of 
EDO ECC memory; 512-KB 
L2 cache; 4.3-GB hard 
drive; 17-inch Philips mon¬ 
itor; Matrox Millennium 
(4 MB); NEC 16X CD-ROM 
drive; Yamaha Wavetable 
Sound; Altec Lansing ACS 
290 speakers; U.S. Robotics 
33.6 Modem w/Voice; USB. 
$3079. 

(800-BUY-DELL; 

http://www.dell.com) 

Digital Celebris GL-2 

233-MHz Pll; 32 MB of 
RAM, 512-KB L2 cache; 
3.2-GB EIDE hard disk, 

16X CD-ROM drive, Matrox 
MGA Millennium graphics 
(2-MBWRAM), 

10/100Base-TX auto 
Ethernet. $3313. 
(800-344-4825; 


http://www.digital.com) 

Gateway 2000 

233-MHz Pll; 64 MB of 
RAM; 3.2-GB Fast ATA hard 
drive; Virge GX video (4 
MB); 12X or 16X CD-ROM; 
Ensoniq Wavetable PCI 
Audio; Altec Lansing ACS 
41 speakers; X2 Telepath 
56-Kbps modem. $2889. 
(800-846-2000; 
http://www.gw2k.com) 

Intergraph TD-225 

233-MHz Pll (dual-CPU 
capability); minitower; 64 
MB of RAM; 512-KB cache; 
1.7-GB hard drive; Matrox 
Millennium graphics (2- 
MB video RAM); Ensoniq 
wave-table sound card 
plus multimedia keyboard; 
lOBase-TX Ethernet card; 
12X CD-ROM; floppy drive; 
17-inch monitor. $3379. 
(800-763-0242; 
http://www.intergraph 
.com) 

Polywell P7/233G 

233-MHz Pll; minitower; 
32 MB of EDO RAM; 512- 
KB L2 cache; Diamond 3D 
S3-Virge 2000 (with 4 MB); 
Maxtor 5.1 -GB Ultra-IDE, 
5400-rpm hard disk; 1.44- 
MB floppy drive; keyboard, 
mouse; 12X EIDE CD-ROM 
drive; Crystal 16-bit sound; 
17-inch monitor; Intel 
lOOProl 0/100MB 
EtherExpress PCI adapter 
card. $3337. 
(800-999-1278; 
http://www.polywell.com) 


CyberMax 
PowerMax A22 

233-MHz K6; 512-KB 
pipeline burst L2 cache; 32 
MB of RAM; 4-GB hard 
drive; Matrox MGA 
Millennium (4-MB 
WRAM);16X Max CD-ROM 
drive; 17-inch monitor; 
Ensoniq 32-bit audio; Altec 
Lansing ACS 540 speakers 
and ACS 5250 subwoofer; 
33.6-Kbps modem; key¬ 
board with microphone. 
$2349. 

(800-433-9868; 

http://www.cybmax.com) 

CyberMax 
PowerMax A51 

Same as PowerMax A22 
except 64 MB of EDO RAM; 
Matrox graphics (8 MB); 
ACS 400 and ACS 250 sub¬ 
woofer. $2749. 

Mitsuba 

233-MHz K6; 32 MB of 
RAM; 512-KB synchronous 
pipeline L2 cache; 2.1-GB 
Quantum Fireball ST Ultra 
DMA hard drive; Trident 
64-bit, graphics accelera¬ 
tor; 12X Toshiba CD-ROM 
drive; Intel EtherExpress 
Pro 10/100 adapter; 
Hyundai 17-inch monitor; 
mouse, keyboard. $2129. 
(909-392-2000; 
http://www .mitsuba.com) 

Polywell K6233Mx 

Same configuration as 
P7/233G but with 233- 
MHz K6 processor. $3021. 

- Jason Krause 
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Technology 


NOW, with MITAC’s 5026, users can zap 
through their zip multimedia applications 
at rocket speed. The system comes with 
MMX™ technology, another Intel panacea 
for today’s exacting computing. Boosting 
its performance by as much as 75-325%*, 
the MMX technology draws multimedia 
programs to this dapper portable and 
makes it a whiz at multimedia communica¬ 
tion and image processing. With MMX 
technology, MITAC’s 5026 can fly through 
2D & 3D animation and telephony. 

What more, they can enjoy ail the thrill in 
a larger and crisper display format at top 
speed. 



pentium 


Circle 447 on Inquiry Card (RESELLERS! 448}, 


'Based on video, audio and image processing elements fifths Intel Media Bench mart 

The Intel Inside Logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. 

Specifications are subject to change without notice. 


Arrayed with 12 .V TFT LCD accommodat¬ 
ing millions of colors, MITAC’s dual-bayed 
5026 supports up to 3GB of HDD, up to 
128MB of RAM, and of course the Intel 
Pentium®' processor propelling at 233MHz, 

Now, ifyouTe like many end-suppliers 
who crave to give their professional 
customers all the best In modern portable 
computing, then you’d not hesitate to 
check out MITAC’s cost-effective 5026. 

So call, e-mail or fax us this week. 



Global Resources Serving Individual Needs 

MITAC INTERNATIONAL CORP. (TAIWAN) 

Llrt-Kuo Office: Tel:886(3)3209000 Fax: 686(3)3280928 
MITAC USA INC. Tel: 1(510)6563333 Fax: 1(510)2526930 

MITAC EUROPE LTD, (UK) 

T*i : 44(1952)207200/207300 Fax: 44(1952)201216/200703 
MS HARDWARE-SERVICE GmbH (GERMANY) 

Tel: 49(211)471970 Fax:49(211 )47197125 
MITAC JAPAN CORP, Tel: 81(3)5688-2446 Fax: 81(3)5686-2380 
MITAC BENELUX N.V.( BELGIUM) Tel: 32(2)4610799 Fax: 32(2)4610665 
MITAC DE MEXICO, SA DE CV Tel: 52(5)2603399 Fax: 52(5)2600616 
MITAC NEW ZEALAND LTD. Tel: 64(9)2765124 Fax: 64(9)2766752 
MITAC AUSTRALASIA PTY* LTD. Tel: 61(3)95400555 Fax: 61(3)95400566 
MITAC COMPUTER (SHUNDE) LTD. (CHINA) 

Tel: 66(765)7753168 Fax: 66(765)7759246 

MITAC PACIFIC (H.K.) LTD. Tel: (852)25286782 Fax; (852)28613754 
SYNNEX INFORMATION TECHNOLOGIES, INC, (U-SA) 

Tel: 1(510)6563333 Fax: 1(510)4403777 
SYNNEX AUSTRALASIA PTY. LTD. 

Tel: 61(3)95400555 Fax; 81(3)95400588 

SYNNEX UK Tel: 44(1962)207200/207300 Fax: 44(1952)201216/200703 
SYNNEX K,K, (JAPAN) Tel: 61-3-5688-2340 Fax: 81-3-5688-2345 
E-mail; marNet@smtpllnk.mlc.com.tw (URL): http://mitac.mic.oom.tw/ 






litiH 

and more than 40 other companies 
expect to finalize later this year the Vir¬ 
tual Interface Architecture (VIA) speci¬ 
fication . VIA abstracts the details of spe¬ 
cial system area networks (SANs) used in 
clusters of PC servers. SANs are high¬ 
speed networks that connect PC servers, 
storage subsystems, and client worksta¬ 
tions running distributed applications 
such as transaction processing and deci¬ 
sion support. SANs, such as Tandem 
Computer's ServerNet and Dolphin 
Interconnect Solutions* Scalable Coher¬ 
ent Interface, consist of networking soft¬ 
ware and interface cards that let servers 
communicate over networks with low¬ 
er latency and overhead than tradition¬ 
al Ethernet LANs, 

One of VIA’s goals is higher perfor¬ 
mance by reducing the latency due to 
context switching and protocol overhead 
when applications interact with a SAN, 
Another goal is to insulate application 
developers from having to know details 
of the hardware underlying SANs. “The 
specification will let developers write 
ambitious, cluster-aware software that 
will work with different companies* hard¬ 
ware,” says Jim Henry, director of busi¬ 
ness development in Tandem's ServerNet 
unit. “End users will be able to pick low- 
performance or high-performance hard¬ 
ware, whichever is the appropriate solu¬ 
tion, and know that their software will 
work with that hardware.” 

VIA represents another way, along with 
more scalable OSes, cluster-aware data¬ 
bases, and middleware, that PC servers 
are evolving to handle massive order- 
entry and other applications previously 
handled by mainframe computers. 

Microsoft will support VIA in the sec¬ 
ond version (the one that handies more 
than tw r o nodes) of its Wolfpack cluster¬ 
ing technology, which is currently slated 
to enter beta testing in 1998, according to 
Mark Wood, product manager for Win¬ 
dows NT Server at Microsoft. Microsoft 
isn’t the only OS vendor behind VIA; par¬ 
ticipants include Novell, SCO, and other 
developers of system software. 

VIA will be compatible with asyn¬ 
chronous transfer mode (ATM), Ether¬ 
net, Fibre Channel, and other network 
architectures. The new technology’s pro¬ 
ponents say the spec will be OS- and hard¬ 
ware-independent, allowing people to 
use x86- or RISC-based servers to support 
mixed computing environments. 

-Dave Andrews 


Datapro Report 


New java Tools Cozy Up to Servers 


W ith Java now two years old and taking 
the industry by storm, the biggest 
market is application development tools. 
Datapro sees the market today as having 
four distinct (and overlapping) generations. 

The first generation began in December 
1995, just before JavaSoft's Java De¬ 
velopment Kit (JDK) 1.0 was commercially 
released. These early tools were primarily 
code-centric and ranged from the JDK, a 
bare-bones coding environment, to 
Symantec's Cafe, a complete interactive 
deve lop me nt en vi ron m e nt (1D E). 

The second generation provided devel¬ 
opers with the first visual IDEs. These prod¬ 


Java applications with little, if any, coding. 
AimTech'a Jamba is an example of this type 
of toolkit; users create Java applets by filling 
informs and manipulating visual objects, and 
the product automatically generates the cor¬ 
responding Java code. (There is a way to 
insert your own Java code, but ifs not easy.) 
Another is RandomNoise’s Coda (due to be 
released this summer); it uses a desktop 
publishing-like interface to develop Java 
code. 

A fourth generation of tools offers the abil¬ 
ity to build server-side Java. These packages 
began to appear on the market during the 
second half of 1996, but the new J DK1.1, 


The Four Stages of java Development Tools 


Generation 


Examples 


First 

* Java Development Kit 1.0,1.1 

Code-centric; few, if any, visual tools 

• Netscape Navigator 

7 995 to now 

* Symantec Cafe 

Second 

* SunSoft Java Workshop 

Visual development tools with coding 

* Symantec Vsual Cafe 

environment 

* Microsoft Visual J++ 1.0 

7996 fo now 

* ObjectShare Parts for Java 1.0 

* Metrowerks CodeWarrior 

* Penumbra Mojo 
•Marimba Bongo 

* Castanet 

Third 

• AimTech Jamba 

Visual development tools with automatic code 

* Random Noise Coda 

generation; may have limited coding capabilities 

• Bluestone Sap phi re/Web 3.0 

30 1996 to now 

• Rogue Wave J Factory 

Fourth 

* GemStone for Java 

Server-side Java capabilities; may also have 

* 1 BM Visual Age for Java 

client-side development tools 

•SunSoftJavaPlan 

1996 to now 

•Parts for Java 2,0 
*VsualJ++1J 
*JavaWorkshop2.0 


ucts included a coding environment as well 
as prebuilt graphical widgets for handling 
common objects like those used in con¬ 
structing the user interface. The develop¬ 
ment tools released during the second half 
of 1996 fail into this category, including three 
of the best-known IDEs: SunSoft's Java 
Workshop, Symantec's Visual Cafe, and 
Microsoft's Visual J++. Other tools in this 
category include QbjeetShare's Parts for 
Java, Metrowerks 1 CodeWarrior (which 
works with Java as well as C++ and Pascal 
code), and Penumbra's Mojo. 

Third-genoration products let you create 


which provides server-side capabilities, will 
really launch these tools. Examples of these 
products include GemStone's GemStone for 
Java server, IBM's VisualAge for Java, 
SunSoft's upcoming Java PI an CASE tool, 
and updated versions of Parts for Java Java- 
Workshop, and Visual J+4-, I BM is also work¬ 
ing on a project to bring Java to the mainframe. 

We expect to see many more third- and 
fourth-generation tools make an appearance 
in 1997. 

Deborah Hess, principal analyst for Datapro's 
Insight on Java service. For more information, 
cat! 609-764 -Of 00; httpJfwww.datapro.com. 
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INTO JUST ABOUT 

ANYTHING! 


HERE'S PROOF 




The Internet 
Appliance Toolkit 
(IAT) includes: 

everything nn the demo, plus 
visual application builder 
built-in internationalization 
watcem C/C++ compilers 

drivers for hundreds 
of PC peripherals 

embedded filesystems 
demo opps vritb source files 
scalable fonts 


Build the Internet into smart phones, set-top boxes, photocopiers, kiosks, 
printers, PLCs ... anything! 

Better yet, build it on time. The IAT, used to build this demo, comes with 
everything you need, from rapid application development toots to Internet 
apps to source code. Create a custom browser in days, not months! 

And talk about performance. With the IAT and QNX, you'll deliver 
incredible speed and reliability on low-cost x86 platforms. Believe it! 



Download your free 
1.44M demo today! 


www.qnx.com/iat 




embedded OEM pricing 
... and much moral 


or call: 

800 676-0566 (ext. 1044) 


The Leading Realtime OS for PCs 


giro Sgn^are Systems Uri,, I7S terenoe Matthews Cresoerrt, Kaiutn. Ontwin. Canada KlP4 iwa \«hce: 6l3 591-WGl Fax: 613 591-3579 Europe- W Dir/* Path, OTOrteywaod, HerWOT(K»ii<V, WD3 5VV VoKb (44K0)l9iJ Fax: 2SSB4ti 

& qNX Software Systems Ltd. 1S3? 0NX n a registered trademarfc dF QhX ScRwere System* ltd. All g'.her ItadefhMfcS end registered trademarks teFoog to thpr mswctws affners. 
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Book Reviews 


New Money 

F or anyone who’s looking for an under¬ 
standable, well-focused introduction to 
how new electronic payment mechanisms 
and e-cash are evolving and changing the 


Computer 

Honey 


way we do business, Computer Money is 
a good place to begin. The book describes 
what electronic money systems are in ser¬ 
vice today, what's being developed, and 
how these systems work. The authors even 
briefly touch on the politics of how com¬ 
puter money, for example, diminishes the 
power of central banks, impinges on nation¬ 
al currencies and international money move¬ 
ments, and creates a host of privacy issues. 

- Rich Friedman 

100 Laughs 

T his collection of 100 cartoons proves 
beyond a doubt that a funny computer 
cartoon is not an oxymoron. Included is 
work from some of the best cartoonists 
practicing today, such as Robert Mankoff, 
Charles Barsotti, Jack Ziegler, Roz Chast, 



The e-mail isn't functioning-pass it on. 


and Arnie Levin, whose drawings appear 
frequently in The New Yorker and other 
magazines. The cartoons poke fun at every¬ 
thing from on-line romance to the comput¬ 
ing nightmares we tend to rationalize as the 
small price we pay for “progress." The entire 

Computer Money: A Systematic 
Overview of Electronic Payment 
Systems by Andreas Furche and Graham 
Wrightson; Morgan Kaufmann Publishers; 
ISBN 3-920993-54-3; $29.95; 115 pages; 
hardcover 


collection also comes on a CD-ROM 
(which is bound into the book), so you can 
print out your favorite cartoons or e-mail 
them to friends in need of a laugh. 

- Rich Friedman 

Is Your Web Site 
Up to Par? 

M easuring the Impact of Your Web Site 
takes traditional standard business 
procedures and applies them effectively to 
planning, producing, implementing, and 
operating a Web site. For anyone without 
a business background, this book provides 
clear examples and step-by-step instruc¬ 
tions for building a successful site. 

From the initial planning stages to site 
development and statistical tracking, 
Measuring the Impact of Your Web Site delin¬ 



eates each step carefully, explaining how to 
gauge the success of your site through exam¬ 
ination of raw statistical data (e.g., number of 
visitors) and on to quantifiable changes in 
your business, such as a decrease in time to 
resolve customer complaints. The authors 
intersperse actual case studies from FedEx, 
Toro, Star Tribune OnLine, Travelocity, and 
the United States Senate to show real-world 
problems and solutions. 

Chapters focus on developing the con¬ 
tent of your site to provide added value and 
marketing, as well as how to promote your 
site successfully. This includes solid infor¬ 
mation on leveraging your Web content in 
your company's intranet to increase inter¬ 
nal support and efficiency. If you are seri¬ 
ous about your site, read this book. 

-Joy-Lyn S. Blake 

e-mail.this.book, A Borzoi Book/Alfred A. 
Knopf; ISBN 0-679-45085-8; $17; hard¬ 
cover with CD-ROM 

Measuring the Impact of Your Web Site, 

by Robert W. Buchanan Jr. and Charles 
Lukaszewski; Wiley; ISBN 047-117-2499; 
$29.95 



Where the Past 
and the 
Future Meet 

History disc portends 
the future ofUI design 

The Cartoon History of the Universe is 
part education program, part Internet 
interactive game, and part comic book 
campiness. The program’s time 
machine takes you from primordial 
ooze to the glory of Greece, with 
quizzes and games along the way. You 
could justify this CD-ROM as a study 
aid for junior-high children or as a 
refresher for yourself. But computing 
professionals will also be interested in 
the program’s user-interface tech¬ 
niques, which companies like 
Microsoft and Netscape are only now 
beginning to use. 

For example, in the CD-ROM’s “uni¬ 
versal desktop,” data is available on 
demand; you don’t have to hunt 
around for it on your local hard drive, 
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The Cartoon History of the Universe 

Human Code, Austin. TX, 800-659-5455 or 
512-477-5455; http://www.humancode.com; 
$24.95 


IAN, or the Internet. When you play 
the interactive game that resides on a 
remote Web server, the software hides 
the browser behind the game interface. 
The program ranks your quiz score 
with those of other players logged into 
the site, and you can communicate with 
them in chat sessions. 

Elements of this disc could easily be 
adapted for collaborative business soft¬ 
ware. This CD-ROM goes beyond histo¬ 
ry to show us what may be the future of 
UI design. -AlanJoch 
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YouTfi putting a team together. You need the right voice recorder company. Ann you're doing the selecting. 

Ho problem. When you're presented with a big International player who has all the skills and capabilities, there's no selecting to be done, Racal 
Recorders has the all-round expertise you need on your side. 


Almost 50 years of experience and Innovation In the field of voice recorders. The understanding of the changing market A wide range ofiugli quality 
recorders with Industry standard CTI and programming interfaces for system integration. And experienced project and engineering implementation teams. 
All backed by the long-term support of a unique world-wide network of distributors. Choose Racal Recorders. And you Ye guaranteed a performance that's 
head and shoulders above the rest CJGK3GK? Communicating through technology 

Racal Record*™, HanEley Industrial Estate, Hythe, Southampton, S045 3ZH, UK, Tal: +44 (11)1703 R770QD. Fai; +44(0)1703 848919. jE-matit mardora!®racal rec.cn .»k WobaltK: vrtfw.raciillreecrd^om 
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Blasts from 
the Past 



Years ago in BYTE 


Windows NT was slated to enter beta test¬ 
ing and loomed as a threat to Unix and OS/2. 
Compaq pulled out of the ACE consortium; 
it seems Intel's processors would be pow¬ 
erful enough. Our cov¬ 
er story was about 
PDAs and subnote¬ 
books. The PDAs’ 
handwriting and com¬ 
munications capabili¬ 
ties weren't good 
enough, and subnote¬ 
books, though technical marvels, were too 
small for doing a lot of real work. 


Years ago in BYTE 


BYTE’s cross-platform tests of a Deskpro 
386 with FPU against a Mac SE with a 
68020 showed the 386 to be faster, but 
with plenty of caveats. Other articles cov¬ 
ered image processing, encoding maps on 
CD-ROM, and LAN tutorials. 


Years ago in BYTE 


Articles on computers in the arts and sci¬ 
ences ranged from machine-generated 
poetry to using PCs for audio special 
effects, graphics, and even to predict wars. 


; ago in BYTE 


Years 


An article explained the difficulty of imple¬ 
menting continuous voice recognition. 
Another story discussed using virtual mem¬ 
ory to give your PC 1 MB of storage. We 
wrote: “Nobody expects a system to actu¬ 
ally have a megabyte of on-line storage." 


More Power to Co 

Dr. Ted Selker ; an IBM Fellow responsible for innovations such as 
the Trackpoint III pointing device and the Butterfly keyboard, discusses 
the current and future state of portable computing. 



BYTE: Are we going to see drastically 
smaller form factors in notebooks? 
Selker: Well, small is great, but what 
doesn’t work is changing the basic 
QWERTY keyboard. Most people won’t 
work with [non-QWERTY] keyboards. 
So we are looking at all sorts of possible 
designs, including a keyboard that clips 
onto your belt and one you can wear on 
your body. 

BYTE: That sounds somewhat radical. 
Selker: Well, it’s all about the social 
situation, making the usage scenario fit. 
For example, 50 years ago people had 
all their focus at the desktop, and they 
wrote using pens they dipped into an 
inkwell. But then the ballpoint pen 
arrived and let them write away from 
the desk easily. Now, notebook 
technology is small enough, but the 
question is how to make the scenario fit 
so that it doesn’t disturb the social 
situation. 

BYTE: What do you mean by that? 
Selker: Well, with some of these pen- 
based devices you pull one out and it is 
30 seconds or a minute before anything 
happens. People end up getting dis¬ 
tracted by the technology. That type of 
thing will have to fall away. Maybe 
we’ll end up with technologies on our 
bodies, in our hands, or in our back¬ 
packs, but we have to look at how not 
to make it a big pile of things you need 
to think about all the time. 


BYTE: With all these devices — hand¬ 
helds, phones, notebooks—will we ever 
get down to just having one device? 
Selker: Well, I am working on a 
mock-up that is based on the idea of a 
wallet. It would have a clock, and it 
could open in a trifold to be used as a 
phone. There could be a display inside 
that shows medical records and so on. 

I like the idea of a wallet as a 
metaphor. It is something that has all 
the really valuable stuff you have to 
have with you. You could even have a 
built-in scanner that could handle 
business cards and lots more. So I do 
think we are starting to get into a posi¬ 
tion where ultimately we can start 
eliminating the problem of having too 
many devices. But how can we make 
them? That is really the question. 

BYTE: Do you anticipate big changes in 
terms of form and function for note¬ 
book computers? 

Selker: I think it is going to be harder 
and harder for desktop machines to 
compete. What you get in a notebook 
today outperforms anything you got on 
a desktop two years ago. I think we are 
now there in terms of having every¬ 
thing you could ever want with you all 
the time. 

BYTE: Do you think we already have 
more technology than we need to get the 
job done? 

Selker: When I got my hands on a 286 
portable it changed my life. I was riding 
a train [to work] and wrote twice as 
many papers as I had before I started 
using the portable. Now, everyone I 
know is replicating Lotus Notes 
databases and catching up with what’s 
new on the Web as they ride the 
train. So more technology seems to let 
you do more types of things, and 
that is what I think more powerful 
notebooks will enable people to do. I 
think the mobile computing scenario is 
really changing things and truly letting 
people work anywhere. 
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Big Picture in a Small 
Package 

A quarter-inch color LCD panel 
■a may revolutionize mobile 
computing. Page 32IS 3 

ill New GSM Services 

They will bring more intelligence 
to the network. Page 32IS 3 


Work Flow on the Web 

ProzessWare helps build work-flow 
applications with Lotus Notes and the 
Domino Web server. Page 32IS 17 
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Desktop Data Mining 

More intuitive data-mining tools 
for your PC. Page 32IS 7 


Promises Unfulfilled 

Virtual reality needs to solve some 
technical barriers for wider use. 
Page 32IS 11 












LEO Databook Series 


LEO Safari 200 

Packing the functionality and 
performance of a conventional PC in 
an ultra-slim case, the LEO Safari 
200 has powerful networking and 
multimedia features that make it 
ideal for a full array of LAN, POS, 
edutainment and Internet applications. 


LEO Safari Plus 200 

Combining the power and flexibility 
of a Pentium processor-based PC 
with the simplicity of a traditional 
terminal, the LEO Safari Plus 200 is 
the ultimate slim-line solution for 
today’s increasingly networked 
corporate, school and home 
computing environments. 


LEO Oasis 300 

Plug into the exciting new world 
of home multimedia computing with 
the LEO Oasis 300. From surfing the 
Web and sending e-mail to playing 
the latest multimedia games and 
managing the family finances - the 
LEO Oasis 300 provides the 
supreme home infotainment center. 
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INTERNATIONAL 


News & Views 


Big Picture in a Small Package 

A tiny new color LCD panel has the potential 
to revolutionize mobile computing. 



ou’ve probably seen pictures 
of those portable M one-eye w 
displays, such as Rockwell 
uses with its Tracker wearable 
PCs. The displays are cute but cumber¬ 
some, and too expensive for everyday use. 

Enter the next generation of this tech¬ 
nology: The $600, 0.7-inch panel has 
shrunk to a 0.25- by 0.43-inch active- 
matrix LCD (AMLCD) chip that could 
provide display capability for the next 
generation of GSM phones, PDAs, and 
other hand-held mobile devices. This 
new monitor, called the CyberDisplay, 
is expected to sell to OEMs for $30 each, 
including the backlight. Developed by 
Kopin Corp. (Taunton, Massachusetts, 
U.S., +1-508-828-9999; http://www 
.kopin.com), the display will be manu¬ 
factured in Taiwan. 

The virtual display appears to the 
user similar to a 20-inch display at a dis¬ 
tance of 5 feet. While the smaller panel 
is an evolutionary change, its impact may 
in fact be revolutionary. It is an enabling 
technology that could change the design 
of portable communications devices. 

The first monochrome 320- by 240- 
pixel displays were scheduled to ship 
about the time this article appears, with 
color units to follow in three to four 
months. In a year or so the panels will be 
comparable to a 640 by 480 VGA display. 
Kopin will initially sell a $700 demon¬ 
stration tool (with an SDK) that plugs into 
a VGA port, a $500 developer kit (same 
components, unassembled, with more 
lenses), and individual modules for $70 
each in quantities of 10 to 100. 

The displays are built using single-crys¬ 
tal silicon. The IC fab makes up the silicon 
wafers with needed circuitry, then peels 
off just the top layer and sticks that to a 
piece of glass. The whole unit is about 1.5- 
mm thick, with a tail for the input leads. 
Color versions are slightly more expen- 




CyberDisplay is less than one-fourth 
the size of a U.S. dime. 


sive to manufacture than mono (though 
color will be priced about 20 percent high¬ 
er). They run at 60 Hz in mono and at 
180 Hz for color sequential operation. 

Previous displays, from Japanese com¬ 
panies, have needed separate pixels and 
light sources for each color, notes Kopin 
marketing vice president Glen Kephart. 
The CyberDisplay builds color images by 
illuminating each pixel with blue, red, 
and green light in turn, as needed. Per¬ 
sistence of vision integrates the result into 
the desired color. Thus a 320-pixel-wide 
image needs only 320 pixels, regardless 
of whether it’s color or mono. Smaller 
chips mean increased yields as well as 
allowing lower prices. 

Kopin, an OEM, has no plans to make 
end-user products. Expect to see the first 
prototypes at Fall Comdex. Kopin says it 
currently can assemble 5 million 
CyberDisplay units a year, and its fab in 
Taiwan can produce 20 million a year. 

Potential applications are everywhere 
because you can stick a display into 


almost anything. Kopin recently showed 
a demo mock-up of a Motorola StarTac 
cellular phone with an added arm con¬ 
taining a swiveling display. You could 
see the image easily as you talked. 

-Russell Kay 

Internet 
Innovations 
from Israel 

Three Israeli start-ups are adding new 
dimensions to the Web. Geo Interactive 
has unveiled its streaming, no-plug-in- 
needed Emblaze multimedia player and 
accompanying Web-friendly Creator 
tool. V-Active, from Ephyx, adds inter¬ 
activity to video films. And ICQ, from 
Mirabilis, lets you know when your 
friends and colleagues are on-line. 

With the introduction of Emblaze, 
from Geo Interactive (Givatayim, Israel; 
http://www.emblaze.com), gone are the 
days of downloading special plug-ins and 
waiting endlessly for the grand appear¬ 
ance of multimedia. Using compression 
techniques that Geo claims yield up to 
400 percent improvement over standard 
data compression—Internet traffic per¬ 
mitting—the Emblaze Player Java applet 
starts displaying the frames on screen as 
they arrive. Animation, at almost televi¬ 
sion quality, can include embedded 
hyperlinks. The applet also supports 
audio, video, bit maps, and vector graph¬ 
ics. Its partner authoring tool, Emblaze 
Creator, has two levels: a drag-and- 
drop interface for nonprogrammers 
and a deeper JavaScript level for pro¬ 
grammers and Webmasters. 

Taking video across the boundary from 
watch-only to interactive is Ephyx (Herz- 
liya, Israel; http://www.ephyx.com). The 
company’s V-Active hypervideo (video 
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hyperlinking) technology enables the addi¬ 
tion of hotspots to videos; these hotspots 
hyperlink to other types of media, includ¬ 
ing static pictures, text, sounds, URLs, 
video sequences, and even executable 
applications. 

Until now, the only way to create hyper- 
video was with a frame-by-frame defini¬ 
tion process; the cost, in time as well as 
money, was simply prohibitive for most 
people. The secret to V-Active’s simplifi¬ 
cation and speeding-up of the technique 
is a powerful object-tracking engine that 
automatically identifies the objects defined 
as hotspots in digital video files. In a sin¬ 
gle still frame, the developer picks the 
objects to be linked. The V-Active play¬ 
back environment then synchronizes all 
the content. The V-Active 1.0 suite includes 
an authoring tool, ActiveX and Netscape 
plug-ins, and Director Xtra for integrat¬ 
ing hypervideo content created with 
Macromedia Director. The software 
runs under Windows 95 and NT; a Mac¬ 
intosh version of V-Active is expected lat¬ 
er in the year. 

Finally, an easy way to find out who else 
is on-line for real-time communications. 
ICQ (“I Seek You”), developed by six- 
month-old start-up Mirabilis (Tel Aviv; 
http://www.mirabilis.com), is a small piece 
of shareware. 

Once downloaded from the Mirabilis 
Website, ICQ allots you an ID number, then 
asks you to build up a contact list of friends’ 
e-mail addresses. ICQ starts up automati¬ 
cally when you log on, then alerts you if one 
of your chosen pals is on-line or logs on 
while you are. You can then send a message, 
open a chat window, transfer files and URLs, 
or launch an Internet phone application. 

Without any formal marketing except 
word of e-mail, the program acquired 
400,000 users in just four months from its 
launch date, the company says. 

-Tania Hershman 


New GSM 

Network 

Services 

The latest European GSM standards will 
soon bring more intelligence to the net¬ 
work. This will enable network opera¬ 
tors to create new services and allow com- 
pliant phones to use advanced 
call-handling features such as intelligent 
transfer to a wireline phone if the mobile 


phone cannot be reached, with transfer to 
cellular voice mail if that second call is not 
completed. However, many subscribers 
are not even using the plain vanilla services 
of the existing network, according to 
European GSM service providers. 

Some GSM vendors attribute this to 
the complexities of the user interface. 
“People know what they want to do next 
with mobile phones. They just don’t know 
how to make it happen,” says Ken 
Blakeslee, Nortel’s director of business 
development and chairman of the Mobile 
Data Association. “The first challenge 
therefore is to deliver devices that make 
existing services such as messaging, direc¬ 
tories, voice mail, and caller identity more 
intuitive. The next step will provide per¬ 
sonal services that can be customized 



Nortel’s Java-enabled device is designed 
to deliver e-mail and other information. 

remotely from the network and by the 
user,” Blakeslee says. 

Ericsson and Nokia, for example, are 
addressing this issue with their new PC 



Nokia Cellular Card Phone turns your 
notebook into a wireless speakerphone. 


Cards that carry a complete GSM phone 
on-board. Plug one of these cards into your 
multimedia notebook and along with the 
short messages, faxes, e-mail, and remote 
access services you have a GSM speaker¬ 
phone, with your notebook as the user 
interface of the phone. 

Motorola recently showed a “smart 
phone” that incorporates a notepad, orga¬ 
nizer, e-mail, and pen-based interface. AEG 
Mobile Communication’s Teleport 9080 
aims to improve the user interface with 
voice dialing, which lets you make a call 
without using a keypad. 

Nortel Europe is squeezing state-of-the- 
art computer technology into an intelli¬ 
gent unit it calls the Network Telephone. 
This pocket-size device incorporates a Java 
chip set that makes it a thin client com¬ 
munications terminal. It uses a touch¬ 
screen that integrates pen input technolo¬ 
gy and real-time handwriting recognition. 
Nortel plans to ship the Network Tele¬ 
phone in the first quarter of next year. 

- Bob Emmerson 


What’s Next for GSM? 

More users, around 750.000 new subscribers worldwide open GSM accounts each 
month. 

E You can dial frequently called numbers with voice command. 

No need for a PC Card to connect a notebook to a mobile phone. Data communications 
software for Windows 95 emulates modem functionality. 

A new compression algorithm squeezes about 50 percent more text into a standard 
Short Message Service (SMS) message, making it more cost-effective. 

Top-of-the-line mobile phones will have a built-in Web viewer with small font sizes for 
“push” information. 
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► Don't forget to lock your 



software before you^feave 


New! Hardlock Bistro, 
The quick and easy way 
to protect your software 


Have an 
Espresso! 


Illegal software use costs software 


► HL Crypt. Leading-edge security, 


► HL LIMA. Flexible network 
license management. 


developers like you over $13 billion each 
year. Hardlock helps you solve this 


adapted to your needs. 


problem by guaranteeing licensed use of 
your products. And Hardlock now offers 
you unmatched ease-of-use. with exciting 
new features. 

► Hardlock Bistro. The quick and easy 
way to secure your software. 

The new Hardlock GUI. with Drag’n’Drop 
functionality, makes it easier than ever for 
you to use our wide range of protection 
tools, quickly and efficiently. 



Our automatic protection system secures 
your application and any related data, in a 
matter of minutes. No access to the source 
code is necessary, making HL Crypt an 
ideal solution for software resellers. And 
HL Crypt’s new advanced security features 
include support for 32-bit environments. 


Protect your network applications and offer 
your clients multiple site-licensing options. 
License single or multiple applications, 
modules and features. With our Remote 
Update Function you can even update 
licenses via the Internet. 

The Hardlock Software Security System. 
State-of-the-art security - and easy to use. 


► Order your Hardlock Developer's Kit today! Contact your local representative. 

If your country is not listed, please call us directly: 

FAST Software Security Tel>+*49 89 89 42 21 37 Fax: ♦♦49 89 89 42 21 41 Email: inforafast-ag.de 


Argentina 

HT-MACH Sistemas 
Electron icas 
T(54) l 795-8011 
Australia 
Software Protection 
Systems 

T (61) 3 9544-4455 
Benelux 
Aladdin Software 
Security Benelux 
T (31) 24 648-8444 
Brasil 

HT-MACH Sistemas 

Electronicas 

T (55) 21 257-0314 

Chile 

Datasoft 

T (56) 2 246-7443 


Croatia 

G & G Electronic 
T(385) 1 335398 

Czech Republic 

EvroCAD 

T (42) 2 6610-7505 
Finland 
FAST Finland 
T (358) 9 5495-0500 

France 

Aladdin France 
T (33)1 413 770 30 
Greece 
FAST Hellas 
T (30) 1 600-4662 
Hong-Kong 
Xitec Technology 
T(852)2301-2340 


Hungary 

Szki Recognita 
T (36) 1 201-8925 

Israel 

Aladdin Knowledge 
Systems 

T (972) 3 636 2222 

Italy 

TECHNE Security 
T (39) 59 415608 

Korea 

AC & P 

T(82)2 736-4406 

Mexico 

Sisoft 

T (52) 91 800 55283 
Philippines 
Integrity Software 
T(63)2 831-3112 


Spain & Portugal 

FAST Iberica 
T(34) 1 754-1212 

Taiwan 

New Solar Systems Group 
T (886) 2 633-5586 
United Kingdom 
Aladdin Knowledge 
Systems UK 
T(44) 1753 622-266 
U.S.A. 

Aladdin Knowledge 
Systems 

T(1) 847 808-0300 



Software Security-Group 


http://www.fast-ag.de 
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COMPEX 100Mbps Fast Ethernet 



Connect four hubs without 
external cables. 




Connect 10Mbps. to 
100Mbps. networks. 

Extend hub-to-hub 
connection to 100 meters. 


3 - 



CONVENTIONAL 
TX HUB 


With Compex MicroHub Plus 100 ■ Stackable up 

Series it's O snap! Available as ;i 16 -port to four high 




. INDCMS 
CIMMU 


Fast Ethernet TX3216, or an 8-port TX3208, the 
Compex MicroHub Plus 100 Series offers 
a combination of unique features that 
make it the most versatile and 
Netware. cos t. e ffective fast Ethernet 
hub you can buy. In addition to its 
exclusive SnapLink, SuperLink and 
SpaceLink features, only the Compex MicroHub 
Plus 100 Series provides: 

■ Auto-sensing 10/100 uplink 

■ Backed by a worldwide company with 
over 10 years experience 

■ Auto-sensing power 


and manageable (SNMP) 

If you want to put your network on the fast track, 
contact Compex or leading distributors through¬ 
out the world now! 

http:/ / www.cpx.com 


w 

COMPEX 


Networks that work! 


U.S.A. GERMANY 

COMPEX, inc. ReadyLINK Networktechnology GmbH 

4051 E. La Palma , Anaheim, CA 92807 U.S.A. Albert-Einstein-StraBe 42, 63322 Rodermark 
Tel: (714) 630-7302 • Fax (714) 630-6521 Tel: (49) 6074 98017 • Fax: (49) 6074 90668 


SINGAPORE 

COMPEX Systems Pte Ltd 

135 Joo Seng Road, #08-01, 

PM Industrial Building. Singapore 368363 
Tel: (65) 286 2086 • Fax (65) 280 9947 


© 1997 Compex, Inc. Compex and the Compex logo are registered trademarks qf Compex. Inc All trademarks and copyrights are the property qf their respective holders. 
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Data Mining 
at Your Desk 

More intuitive data mining tools are helping middle 
managers make better business decisions. 

By Peter Hofland and Jim Utsler 



The new desktop data mining applications provide power¬ 
ful but easy-to-use analysis tools for business professionals in 
marketing, finance, and strategic planning. One common thread 
of these tools is that they help users concentrate on business prob¬ 
lems rather than on the nitty-gritty details of data analysis. 

Desktop data mining tools deploy many of the same intelli¬ 
gent pattern-recognition technologies as the high-end tools from 

which they are often derived: 
neural nets, decision trees, 
rule induction, and fuzzy log¬ 
ic. (For more information on 
these analysis techniques, see 
“Endless Search,” Novem¬ 
ber 1995 BYTE international 
edition.) 

Intuitive 
Interfaces 

The key to most of these pro¬ 
grams is the visual way they 
present data. For example, 
IVEE Development’s Spot- 
fire 1.0, a data mining system 
for Windows 95, NT, and 
Unix, has a number of slid¬ 
ers, one for each statistical 
variable. These sliders can be 
used to manipulate the data 
representation. This allows 
users to interactively scan 
through variables to detect 
interesting patterns (see 
“Visual Data Mining,” page 
32IS 8). It is also possible to 
display data along with back- 
ground information, such 
as a map, to more easily 
detect interesting patterns. 

Unlike the typical algorithmic data mining that is based on 
the AI techniques we mentioned earlier, data mining programs 
that have a visual interface are easier to use. They are limited, 
though, especially when compared to the flexibility of neural 
networks. Users are confined to their own knowledge of the 
particular data set. On the other hand, as Christopher Alberg 
of IVEE Development points out, “most professionals know 


S s a result of flattened organizations within European 
companies, a new circle of employees now contributes 
to the decision-making process. Although they may 
not actually make the final decision, these people are 
responsible for giving recommendations based on their knowl¬ 
edge of the business. This increased responsibility is driving the 
demand among business professionals for data mining tools that 
allow them to more quickly 
and knowledgeably recom¬ 
mend actions to their man¬ 
agement. Because these pro¬ 
fessionals are not data 
analysis specialists and are 
not trained as statisticians, 
they need tools that are easy 
to understand but neverthe¬ 
less reliably reveal the multi¬ 
faceted relationships in cus¬ 
tomer, product, or market 
databases. “Because of the 
explosion of computing 
power on desktop PCs, data¬ 
bases of more than a million 
records are often analyzed on 
standard Windows NT PCs,” 
says Eric Tocatlian, market¬ 
ing director at ISoft, a French 
developer of data mining 
software. 

Until recently, most large 
organizations have employed 
statisticians to analyze the 
data crucial to their business. 

However, this is changing as 
marketing and product man¬ 
agers need to spot customer 
trends and patterns, find clus¬ 
ters and gaps in their data, cre¬ 
ate profiles, and detect anomalies without having to queue up for 
a statistician’s time. And all too often the statistician’s report results 
in piles of out-of-date information and arguments about what all 
the data means to the organization. “In a perfect world,” says SAS 
Institute president Jim Goodnight, “companies would have busi¬ 
ness decision makers working alongside quantitative experts. 
But only a few companies can afford this ideal solution.” 
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Data Mining at Your Desk 


Desktop Data Mining 


O In small- to medium-size companies, the data 

mining process typically starts with a business 0 Using desktop data mining tools, the user 
hypothesis, formulated by and based on the builds a model, refines his hypothesis, and 

user's understanding of the business. runs the analysis. This process may be 

repeated several times. 



Business ^ Business modeling ± Data mining ^ Validation of ^ Decision 

hypothesis ^ (using data mining ^ (analysis) “ hypothesis 

Business t 
knowledge 

hypothesis, the user makes 
the decision. 


The decision-making process takes into account the relevant 
data and a manager's knowledge of the business. 


software) 


0 After validation of the final 


their business better than a neural net¬ 
work does.” 

Indeed, the training of a neural net¬ 
work very often depends on the individ¬ 
ual who trains it. That person can essen¬ 
tially lock an organization into an 
incomplete and subjective view of the 
data. This is why proponents of visual data 
mining argue that with personal attention 
and all the experience and knowledge 
front-line managers bring to the task, it 
is possible to quickly turn statistical results 
into a viable business strategy. 

Some developers are adding enhanced 
visualization techniques to neural net¬ 
works and decision tree-based systems. 
Cognos, a leading publisher of on-line 
analytical processing (OLAP) tools, recent¬ 
ly acquired Right Information Systems, a 
developer of neural network-based soft¬ 
ware for business modeling and fore¬ 
casting. The companies are now merg¬ 
ing both approaches to make their 
software easier to use. 

Another example is the SAS Insti¬ 
tute’s development project code-named 
DMINE, a combination of neural net¬ 
works, decision trees, and visualization 
techniques aimed at predictive modeling 


in business areas. DMINE is expected to 
be released this fall. “Today,” says Phil 
Winters, SAS Institute Europe’s vice pres¬ 
ident of marketing, “business decision 
makers spend a lot of their time sending 
queries to databases. We propose a more 
proactive way of predictive modeling.” 


Five-Step Approach 

In an effort to make data mining accessi¬ 
ble to a wider audience and to help deci¬ 
sion makers run data mining systems on 
their PCs, SAS Institute promotes a method¬ 
ology that includes five basic steps: sam¬ 
pling, exploring, manipulating, modeling, 
and assessing. This methodology suggests 
sampling smaller portions of a database 
rather than the entire data set in order to 
reduce processing time. Data visualization 
helps the user find the right subsets to be 
sampled. If the data is too complex for 
graphical representation, then traditional 
statistical methods such as factor, cluster, 
and correspondence analysis are required. 

Based on this kind of data exploration, 
a user can cleanse and update the select¬ 
ed portion and then run the actual min¬ 
ing process, which computes the most 
pertinent criteria that belong to a given 
set of data (modeling). In a direct mar¬ 
keting application, these criteria could dif¬ 
ferentiate (e.g., by age, gender, income) 
between customer groups. In the final 
stage of the process, the user assesses and 
evaluates these models and checks their 
value for the real-world business problem. 

ISoft launched a trimmed-down version 
of its product called Alice late last year. 
Alice uses a wide range of statistical algo¬ 
rithms to build predictive models. The pro¬ 
gram represents the model’s results in deci¬ 
sion trees, giving the user an immediate 
grasp of the basic data correlation and al¬ 
lowing for an easy check of hypotheses. 

Part of what makes decision trees so 


| n contrast to standard statistical analysis 


I programs, visual mining allows users to 
interactively explore data using helpful 
graphs, charts, or interfaces that may employ 
colors, filters, animation, and different levels 
of detail. IVEE's Spotfire 1.0, for example, 
can represent data in a 2 D scatter plot. 
Along with this representation, it creates a 
number of sliders, one for each statistical 
variable; these sliders can be used to manip¬ 
ulate the data representation. 

The Spotfire screen at upper right shows 
a customer database of a department store. 
Each colored marker represents a customer, 
colored by gender, with marker size convey¬ 
ing the amount of money spent on clothing. 
You can select details of particular customers 
by clicking on the marker. To filter only those 
customers who have purchased clothing for 
at least $500, for example, you simply move 
the corresponding slider to the right. The low¬ 
er screen displays this selection. Simul¬ 
taneously, the screen indicates that most of 
these customers are older than 45 (xaxis), 
two-thirds of whom are women (red), and 
most have spent more than $2500 [y axis). 
It’s that easy to identify a clear market seg¬ 
ment in a customer database. 


Visual Data Mining 
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Pentium 

■ PflOCCSlOM 

:l Inside Pentium Processor Logo 


Perfectly Satisfy Your Need For NoteBook 


Sales Volume $1 Billion One Of Top 


Three Notebook Manufacturer In Taiwan 


DISPLAY 

12.1" SVGA DSTN/TFT LCD. resolution 800x600 


And ISO-9001's Guaranteed 

TS30M6 

PROCESSOR 

INTEL PENTIUM* 133MHz/l 50MHz/l66MMx/200MMx 


MEMORY 

256KB L2 Cache 

No DRAM on board MAX 64MB 

2x72-ptn DIMM sockets on board, another 2 DIMM sockets on 
Memory Expansion Card 


■ VIDEOSYSTEM 

Window Accelerator built-in. 64-bit memory bus. TV-out flicker 
2MB video memory 

AUDIO SYSTEM 

Built in 16 bitA/D D/A, sample rate 4-44.1K Hz 

Supports full-duplex to play and record simultaneously 

Windows sound system and Sound Blaster Pro. 3D surround sound support 

Built-in microphone and two stereo speakers 


PC CARD SLOrS 

Two type ll/Onc type III, ZV-port & Card Bus support 


MULTI-PURPOSE BAY I 

Right bay. FDD as default, can swappable with CD-ROM, Battery 
pack. MO drive, Removable HDD drive, and 2nd HDD 

■ MULTI-PURPOSE BAY2 
Left hay. Battery as default, can swappable with FDD, Removable HDD drive 
2nd HDD, and AC-adaptor 


KEYBOARD 

87/88/90 keys, support MS-Windows 95 keys 


■ POINTING DEVICE 

PS/2 interface, touch-pad with two buttons 


PRIMARY HARD DRIVE 

2.5" , 19mm max. height user removable. Bus Master IDE interface 


I/O PORTS 


parallel; Serial;PS/2 mouse/keyhoard;Extemal moniinr;Fast 
infraredt4Mkbps);Composite" RCA" TV-out;Docking connector; 
Micmphone;Extcnia! speaker,Linc-in;Kcnsington lock 


DIMENSION 

297mmx231 mm footprint, 52mm high 

WEIGHT 

3-2Kg 

BATTERY 

NiMH 10-cell pack;Li-ION 8-ccll pack 

■ BIOS 

256KB, Phoenix NoteBIOS 

POWER MANAGEMENT APM 1.2 cumpliant;Stand-by 
Mode, Suspend Mode, and Suspend to HDD Mode 

■ AC-ADAPTOR 

42.5 Watts, !00-240V/50Hz-60Hz auto-switching 



MO FDD 



Video Capture & 
IV oiU Caed 




Battery 



Built-in AC Adaptor 




FIR Docking Station 


DIMM Port R epiicator 


SPECTEC COMPUTER CO; LTD 

5F-3,No.229 SEC3, CHENG TEH RD.TAIPEI TAIWAN R.O.C. 


TEL:886-2-5856132 FAX:886-2-5856133 INTERNET:http:/Avww.spectec.com.tw E-Mail:spectec@ mail.tia.net.tw 
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Data Mining at Your Desk 


attractive in desktop data mining pro¬ 
grams is their ability to represent high 
volumes of data efficiently. With a deci¬ 
sion tree, a user can force splits, merge 
nodes, collapse or expand branches, and 
determine the number of parameters in 
a tree. In addition, the user can easily 
select only those branches he or she is 
interested in. 

"Explainable Documents” 

Data mining systems can detea how some 
objects or variables affect others, locate 
changes over time, or spot trends in cus¬ 
tomer databases. However, the way they 
express this information is often arcane 
and too complicated for some business 
managers to comprehend. “That’s not 
appropriate for business users,” says Dr. 
Kamran Parsaye, CEO of Information Dis¬ 
covery Systems. Interactive OLAP systems, 
for example, allow users to zoom into 
details. But the zoom features present tab¬ 
ular information that may not be clear to 
nonexperts. u What we need is a language 
that helps machines express their knowl¬ 
edge for the direct benefit of business 
users,” Parsaye says. 


Output from data mining systems 
should be expressed in what Parsaye 
calls “explainable documents.” Explain¬ 
able documents automatically generate 
hyperlinked text, graphs, and data sum¬ 
maries to express the influences, affini¬ 
ties, comparisons, variations, and trends 
found in the data. 

Explainable documents, as imple¬ 
mented in the company’s Intra/Knowl¬ 
edge system, explain the results of a data 
mining process in plain statements, such 
as: “Sales went up last quarter because 
orange juice sales in Arizona were above 
expectations due to discounts.” 

Intra/Knowledge provides results that 
are automatically generated from a data¬ 
base and delivered over a company’s intra¬ 
net. In a financial institution, for example, 
the program may read through the raw 
data and documents generated each day, 
discover key trends, and then convert the 
analysis into easy-to-understand English 
text supplemented with 3-D graphics. 

An alternative approach, rule induc¬ 
tion, works with nonhierarchical sets of 
conditions, in contrast to the strictly hier¬ 
archical nature of decision trees. Unlike 


neural networks, for example, rule induc¬ 
tion allows for the determination of 
both the probability of a rule and the rule’s 
error probability. 

Define the Rules 

Though it does not deliver reports in 
graphical formats, WizWhy, a rule induc¬ 
tion-based data mining tool developed 
by WizSoft, for Win 95 and NT, gives 
operators the ability to tailor the analy¬ 
sis by defining a variety of parameters. 
These parameters include the minimum 
probabilities of the rules and the mini¬ 
mum number of cases in each rule. This 
is comparable to using decision trees, 
which allow you to limit queries by refin¬ 
ing trees and the number of branches. 

These quantitative rule-induction 
methods have often been employed by 
specialists in medical research to dis¬ 
cover, for example, patterns between 
symptoms and diseases. But with Wiz¬ 
Why, less experienced users can analyze 
rules in customer databases and check 
for deviations, the frequency of devia¬ 
tions, and the level of probability of 
detected rules without having to under¬ 
stand the complex underlying algorithm. 

Although the emerging generation of 
desktop data mining products can’t 
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replace a data warehouse in a large enter¬ 
prise, they enhance the effectiveness of 
many front-line managers. And they bring 
data mining to many small and medium 
organizations that couldn’t afford a ded¬ 
icated data-analysis specialist. □ 


Peter Hofland and Jim Utsler are technology 
journalists at The Visual Consultancy Corpo¬ 
ration in Amsterdam. You can reach them at 

100544.307@compuserve.com. 
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Promises Unfulfilled 

Virtual reality needs to overcome some technical barriers 
to move into mainstream industrial applications. 

By Bruce Page 



S oday, it’s no longer enough for virtual reality (VR) 
simply to be a great technology. “The honeymoon is 
over,” says Jim Radford, a member of the VR devel¬ 
opment team at Paris-based Medialab. “People are 
tired of seeing demos. Engineers want to see real applications 
that help them with their design problems.” 

Nowhere is the appetite for virtual design and prototyping 
more insatiable than in the automotive and aerospace industries. 
Prototyping is an essential 
but costly step of the prod¬ 
uct-development process in 
these industries. Prototypes 
represent important features 
of a product that engineers 
must evaluate and improve. 

Prototypes help engineers 
choose design alternatives, 
analyze the manufacturing 
process, and demonstrate a 
new product to a potential 
customer. Virtual prototyp¬ 
ing can dramatically cut 
development times and re¬ 
duce costs. 

“The automotive industry 
is making serious use of VR,” 
says Fan Dai, a visualization 
and VR project manager at 
the Fraunhofer Institute for 
Computer Graphics (IGD). 

The German manufacturers 
BMW, Daimler-Benz, and 
Volkswagen, for example, 
have used real-time, inter¬ 
active, and immersive VR sys¬ 
tems to design parts of the 
bodies of their latest cars and 
to optimize the ergonomics 
in the driver cabin. 

Last year, Daimler-Benz invested DM 5,000,000 in its Virtual 
Reality Competence Center in Ulm, Germany. VRCC researchers 
are developing VR solutions and integrating VR systems and com¬ 
ponents to support the development and production groups. 

Other industries, however, are still skeptical about the real- 
world deployment of VR. One main impediment is the high 
cost of immersive systems. Another impediment is the lack of 
consistent 3-D data sets, because outside the European automo¬ 
tive and aerospace industries, 3-D modeling throughout the 


whole design process is still rare (see “3-D Meets Manufactur¬ 
ing,” December 1996 BYTE International Edition). 

“The lack of international standards along with high costs are 
curtailing the use of VR tools,” says Franz May, Daimler-Benz’s 
VRCC director. 

One major problem limiting VR’s usefulness in industry, 
according to Stefan Muller, head of the visualization and VR 
department at the IGD lab, is an insufficient level of integration 

between CAD systems and 
VR systems. “At the moment, 
it’s a one-way communica¬ 
tion between CAD and VR— 
once you send your CAD 
data to the VR system for ren- 
dering into three dimen¬ 
sions, you can’t send it back 
to the CAD system again.” 

The reason VR data can’t 
go back home again is that to 
achieve the levels of perfor¬ 
mance required for real-time 
rendering, VR systems typi¬ 
cally use only part of the data 
that industrial CAD systems 
generate. Thus, data that 
comes back from the VR sys¬ 
tem is unusable for design 
purposes, even though it 
contains attributes regarding 
textures and kinetics that the 
CAD format lacks. As a 
result, says Medialab’s Rad¬ 
ford, VR “is not yet accept¬ 
ed as part of the design loop” 
in industrial applications. 

The Next Step 

VR has gotten a great deal of 
play in the media lately for 
“helmet-and-glove” game applications, making it difficult for 
vendors to sell expensive VR equipment. Consequently, VR com¬ 
panies sell mostly computer-aided simulation tools or informa¬ 
tion-acquisition and analysis systems. The new focus of many 
VR developers is serving business needs. 

However, in business, companies will judge VR by the same 
criteria that they apply to traditional computing purchases: Can 
it do the job better, faster, or cheaper than existing solutions? For 
obvious reasons, the areas in which VR is most able to respond 
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Immersive VR systems are used in only 1 percent 
of current VR applications. 


affirmatively are in applications that 
involve spatial analysis or visualizations 
on physical dimensions. VR’s ability to 
present data in 3-D and incorporate audio 
and tactile information can add greatly to 
your ability to comprehend the meaning 
of data. This is especially true with large 
data sets. 

“When we represent real-time finan¬ 
cial data using VR techniques, it becomes 
immediately obvious what is happening 
in the market in real time,” says David 
Hendon, sales manager at Virtual Pres¬ 
ence, a VR distributor and integrator. 

VR’s move into general markets means 
that developers are now creating appli¬ 
cations for standard hardware and soft¬ 
ware platforms. Standard desktop com¬ 
puters may run simple VR applications. 
This permits the use of a fishbowl inter¬ 
face (see the text box “Different Types of 
VR Systems” on page 32IS 13), in which 
you can navigate through space using 
nothing more than a mouse or joystick 
and a conventional monitor. 

The release of dual-processor Pen¬ 
tium Pro systems, support for symmetric 
multiprocessing (SMP) in the Windows 
NT kernel, and the growing number of 


OpenGL graphics accelerator cards are 
making VR applications more cost-effec¬ 
tive. However, high-end VR still requires 
the use of networked workstations or 
supercomputers, the faster the better. 

Not Ready for Prime Time 

VR vendors are facing a number of chal¬ 
lenges in developing products that meet 
the needs of business users. Without solu¬ 


tions to these problems, VR is not ready 
for prime time in business. 

“The main problem we have to solve 
today is coming up with new models for 
interaction,” suggests Andreas Roessler, 
VR project head at the Fraunhofer Insti¬ 
tute for Industrial Engineering (IAO). “We 
don’t really fully understand yet how to 
interact with virtual objects in virtual 
worlds.” 

The key to solving this problem, 
Roessler believes, is finding ways of in¬ 
creasing the amount of feedback VR sys¬ 
tems can provide to users. You might do 
this by adding acoustic models into sys¬ 
tems to inform users that collisions have 
occurred or adding force-feedback loops 
into input systems such as gloves. 

Another challenge in bringing VR into 
the mainstream is the need to combine 
multiple VR subsystems into a single cohe¬ 
sive system. While immersive VR presents 
its own challenges, 3-D sound feedback 
and force feedback multiply these chal¬ 
lenges dramatically. Only when subsys¬ 
tems are in perfect communication can 
you coordinate their output in a seam¬ 
less way. These challenges present the 
need to develop communications proto¬ 
cols and open interfaces to permit the 
cofunctioning of disparate VR systems. 

One step toward that future is taking 
place in the form of distributed VR sys¬ 
tems. Distributed VR lets engineers in sep¬ 
arate locations work on the same virtual 
objects at the same time. The dVise VR 
development environment from Division, 
for example, allows for real-time interac¬ 
tion by multiple users across the Internet. 
What’s more, these users may be run¬ 
ning a variety of platforms, from NT-based 


H umans are so highly complex that it 
requires an in-depth understanding of 
their biomechanics to simulate their behav¬ 
ior in virtual reality (VR). VirtualAnthropos, 
developed by the Fraunhofer Institute for 
Industrial Engineering (IAO) and 1ST, is a 
major step in the modeling of human behav¬ 
ior in VR. 

VirtualAnthropos provides six motion track¬ 
ers that control the motion of human models 
in real time. It uses several movement stereo¬ 
types (e.g., walking and sitting down) to ani¬ 
mate models in cyberspace, automatically 
recognize collisions in a defined environment, 
and react to collisions by retreating or initi¬ 
ating contact. 

The models’ movement apparatus con¬ 
sists of 90 joints with up to five axes, includ¬ 
ing a 24-part spine and hands with five fin¬ 
gers. It even includes typical biomechanically 
constrained movements such as upper arm- 
shoulder or thigh-pelvis-spine. The models’ 
surfaces consist of 3200 skin sensor points. 
You can choose models by nationality, sex, 
age, and height. 

“VirtualAnthropos provides the high level 
of detail that is required for realistic human 
modeling in industrial applications," says the 


lAO's Andreas Roessler. The IAO uses 
VirtualAnthropos to simulate complex pro¬ 
duction processes at workplaces and in pro¬ 
cess chains. Although it’s still not possible 
to directly benchmark assembly times in VR ( 
researchers at the IAO count the number of 
separate VirtualAnthropos movements in 
cyberspace and match them with real assem¬ 
bly times stored in a database. Says Roes¬ 
sler: “We get good estimates of assembly 
times long before a factory is built." 

-Rainer Mauth 



VirtualAnthropos helps to estimate 
manufacturing process effectiveness. 
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machines with flat screens, to immersive 
systems that are based on Silicon Graph¬ 
ics’ high-end Infinite Reality machines. 

Out of the Lab 

In spite of the challenges, there is real 
progress in bringing VR out of the labs and 
onto the streets. For example, applica- 
tions-oriented research centers such as the 
Fraunhofer Institutes have developed sev¬ 
eral real-world VR applications* 

The Fraunhofer Institute for Factory 
Operation and Automation (IFF) devel¬ 
oped a VR-based factory-planning system 
called Mowib that lets users dynamically 
interact with plants while a process sim- 
illation is running. With this system, users 
can, for example, move objects in a vir¬ 
tual factory and directly see the impact on 
the efficiency of a production process. 
Because of the direct feedback loop and 
the close combination of interactive VR 
and dynamic simulations, users can more 
easily find the best layout of workplaces 
and the general factory setup. 

The use of VR in a factory layout lets 
planners capitalize on the experience of 


Different Types of VR Systems 


Different virtual reality (VR) applications 
require different input and output devices. 
Input typically comes using data gloves and 
3-D mice, while VR output is being delivered 
by goggles, helmets, 3-D sound equipment, 
or projection rooms that create the sensory 
impression of being inside virtual spaces. 

There are four basic types of VR systems: 

Also known as fishbowl VR, it 
uses a standard computer monitor to portray 
the 3-D space. It requires you to wear shutter 
glasses, which produce a stereoscopic view 
of the images on the screen. You make 
mouse movements to define new viewpoints, 
which are instantly recalculated to provide 
new perspectives f giving only a crude sense 
of motion and space. 

Immi , i Immere ive systems involve 
the use of a head-mounted display (HMD) 
such as a data helmet or goggles to deliver 
stereo images that provide depth informa¬ 
tion and thus the impression of physical 
space. You also use a computerised sensing 
glove to point to t grab, and move virtual 


objects In the VR space. 

• :!; H sy'■= ■ > In such a 

system, you see the real world, either directly 
around you (Le.. real reality) or from a differ¬ 
ent site (i.e., telepresence). Artificial images 
are then superimposed to provide objects of 
the real world with additional information 
(e,g„ descriptions) or by presenting objects 
invisible to the human eye (e.g., hidden 
pipelines). 

At the top 

of the VRfood chain are projection systems, 
aiso known as computer-assisted virtual envi¬ 
ronments (GAVEs). You sit in a room that's 
equipped with several projection surfaces. 
By the use of shutter glasses T GAVEs create 
a highly convincing 3-D space for one or sev¬ 
eral users. Users can see their bodies, help¬ 
ing to avoid dizziness and loss of bearing. 
Unlike HMDs, CAVEs allow for permanent 
communication between group members. 

A fully equipped GAVE can cost over a mil¬ 
lion dollars, and few are in operation today. 
There are only three GAVEs in Germany 
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the blue-collar workers who will eventu¬ 
ally manage the production lines. Says 
Jorg Bergbauer, project manager at the 
IFF, “VR provides a means of getting the 
input of employees with substantial real- 
world experience but who are usually not 
involved in the planning process.” Fac¬ 
tory planners at Asch AG, a pharmaceuti¬ 
cal company in Hamburg, used Mowib in 
a recent reengineering project to include 
employees’ feedback in the planning 
stage. 

At Fraunhofer’s IAO, researchers de¬ 
veloped a virtual assembly-planning sys¬ 
tem that lets automobile builders deter¬ 
mine in advance whether new parts under 
development will fit together, whether 
workers can assemble them by hand, and 
whether the hand of a worker will fit in a 
space, given the articulations of wrists, 
elbows, and shoulders. A significant 
extension to this ergonomic planning is 
the use of human models with biomechan¬ 
ical intelligence (see the text box “Model¬ 
ing the Human Body” on page 32IS 12). 

VR is also an excellent way to commu¬ 
nicate visually rich and technically com¬ 


plex information. An example of using VR 
in marketing communications is the 
cyberdrome y which explains complex 
technical issues using a virtual fly-through. 
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Volkswagen used a cyberdrome at the 
Detroit Motor Show to demonstrate in 
detail the functioning of its new TDI 
engine, a high-efficiency diesel engine. 

Other VR business applications facili¬ 
tate the creation of optimal buying envi¬ 
ronments. Supermarket chains such as 
Sainsbury’s in the U.K. are experimenting 
with the simulation of different product 
placements. They can thus see the visual 
impact of a new product before physically 
rearranging the products on hundreds of 
store shelves. 

Although VR techniques and systems 
are being perfected in the lab and are 
beginning to trickle down into real busi¬ 
ness applications, they still lack wide 
acceptance in most industries. Today’s 
major challenge is to integrate these VR 
applications with standard business soft¬ 
ware. Then, navigating in 3-D virtual 
spaces will be as common as filling in the 
cells of a spreadsheet. Q 

Bruce Page is a freelance writer based in Paris. 
You can reach him by sending e-mail to 

cbpage@acropolis.com. 
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Pises# #ii#ck prices al time at order as ads ore 
Itrepareil some weeks Mote pubiieaiion 
This pap lists some bf our products - 
call us tor a comp lots price list 
□ftOEP 8Y PHOHF WH N YOUfl CREDIT CARD 

(01364)654100 

FAX: (01304) 654200 


FORTRAN 


Coin ms - A sync 


PDOComm for VB3 

£99 

Comms - Network 


Distinct Visual Internet Toolkit 

£265 

dsSocket 1,25 Intro 

£65 

Database 


ADC 

£339 

Smiinware VBX for Btrieve 

£175 

VB/ISAM MU for Win 16-bit 

£140 

Graphics - Chart!nq 


Chart FX 3.0 (16-blt only) 

£205 

Charting Tools for Win - VB 

£180 

Reel-Time Graphics Tools - VB 

£300 

Graphics - Image Fites 

Image SDK Plus/VBX 2,0 

£295 

ImageManA/BX 5.0 

£230 

kiultlFunctron 


VBIite 1.0 

£125 

VBTools 5.0 

£99 

Visual Developer's Suite (VBX) 

£245 

Win Widget e/VBX 

£150 

Sundry Components 


d-Barcode Dev Kit flld runtime) 

£104 

VB/Magic Controls 

£115 

VISUAL BASIC 5 

Don't forget that Visual Studio 97 
, includes me equivalent edition of Visual 
Basic 5 as well as Visual C++. Visual 

J++ Visual 1 FoxPro & Visual 1 InterDev - 

belter value for many developers , 

especially the Enterprise 


1 Visual Basic Enterprise 5.0 

£935 1 

Visual Basic Professional 5 0 

£378 i 

I Visual Basic Learning 5.0 

£72 1 

Visual Studio 97 Enterprise 

£1145 ] 

J Visual Studio 97 Professional 

£779 I 

DATABASE R CUENTSFM VER 

Access 97 

£284 I 

AM Builder ter Win32 

£195 

1 CA-Vsaual Qbjecls 

E5BQ 

1 Dataplex for Win 

£680 

I Delphi Cltent/Server Suae 2 

£1260 

1 Equrnox 

£279 

1 Idealist ter Win Read/Write 

£105 1 

1 Qmnte 7 Workgroup Starter 

£495 1 

1 Openlnsight 2.5 

£620 ; 

1 Paradox for Wln95 7.0 

£92 

| Personal Oracle for Win95 

£305 

1 PowerBuilder Desktop 5.0 

El 95 | 

1 Powersoft Portfolio 2.0 

£320 

1 Sybase SQL Anywhere 5.5 

El 92 

1 Visual dBase Pro 5.5 

£405 1 

1 Visual FoxPro ProlesSiongl 5.0 

£403 

I Visual Age for Smalltalk 3.0 

£950 

PASC AL COMPILERS 

Delphi 2.02 

£65 I 

Prospero Ext. Pascal for DOS 

£155 I 

Stony Brook Pascal + 7 0 

£445 

Turbo Pascal 7.0 

£94 

Prospero Ext Pascal 32-brt 

£110 

1 Speed-Pascai/2 

£118 : 

1 Virtual Pascal for OS/2 

£159 


AbsoM Pro Fortran Comp u/g 
Essential Lahey Fortran 90 2.0 
FortranPlus System 

Lahey Fortran 90 3,0 

Salford FTN77 Dev Bundle 
Watcom Fortran 77 11.0 

£153 1 

£189 

£250 

£690 

£795 

£323 

.{ U)l> 0\S 

Sundry Controls 


Gantl/VBX 

£195 

VBX Artist 

£240 

Visual Inslrument Panel Cnfris 

£150 

Text Editor Controls 


TX Text-Controf Collection VBX 

£179 

Tools 


TMS Tools 1.1 

£99 

VISUAL BASIC 4 

Visual Basic Enterprise 4.0 

£755 

Visual Basic Professional 4.0 

£365 

3d Graphics Tools 5 (32bii VB4) £149 i 

Autocoder 

£55 

BetterStale Pro w/VB CodeGen 

£240 

SuttonMaker 

£75 

Class Action (VB4) 

£105 

ClassAssisl (Inc ObJels) 

£175 

CodeBank (VB4) 

£85 

Crescenl Internet ToolPak 3.01 

E140 

Designer Widgets 2 0 

£99 

Developer's Suite Net Ward 5.0 

£375 

ERwin/Desktop for VB4 

£399 

Helping Hand 3.0 

£104 

Into Code (VB4) 

£55 

Usl S Labels ter VB3/4 4 0 

£295 

| PDQComm for VB4 

£130 

] PowerPak Enterprise for VB4 

£505 

| PowerPak Professional for V94 

£489 

i Spyworks Prof 4 1 (inc Suh) 

£219 

R VB AppFramework 

£132 

1 VB Assist 4 

L 130 

| VB Compress Pro 4.0 

£95 

VB Language Manager Pro 3.0 

£132 

j Visual Expert Developer 

£250 


Fortran Po worSt a Mon Std 4 £485 

Visual Basic Prof 5.0 £378 

Visual Basic Enterprise 5-0 £935 

Visual C++ 5.0 Enterprise £935 

Visual C++ 5.0 Professional £383 

Visual C++ 5.0 Learning Edition £73 


Visual Studio 97 Professional 

£779 

Visual Studio S7 Enterprise 

£1145 

C- kB uilder Standard 

£69 

C++Builder Professional 

£397 

Delphi 3 Standard 

£01 

Delphi 3 Professional 

£392 

WITH FULL TECHNICAL SUPPORT 



Linux Pro Slackware+Dr Linux 

£39 

Lmux-FT 1 2+Motif 2+Dr Linux 

£159 

MOO-TIFF Motif 2.0 

£73 

SWIM (Motif) 2.0 

£99 

Linux Sunsite+TSX-11 Archives 

£20 

Eiffel for Linux Dev Pack Com 

£350 

EiftefCsse 

£585 

EiffelHet 

£350 

XBasic Pro for Linux 

£620 

DJSAM96 for Linux 

£715 

Visual SffckEdit for Linux 

£165 j 


bm 



www.greymatteflco.uk 

Our Wet 5 Site is Live. 1 

Check out our web site for quick-access 
lo product In formation 

A B SO FT PRO FORTRAN 
COMPETITIVE UPGRADE 

Upgrade Your Intel Fortran to Abaoft for 
only £153-)-VAT 

Abscft Pro Fortran combines Fortran 90, 
VAX compatible FORTRAN 77, and C & 

| C++. 32-bit, globally optimizing 
compilers in one easy-to-use 
dsvetopmignt system. All compilers 
f include Pentium and Pentium Pro 
optimizers for fastest code. All are run 
through a single interface and link 
compatible (individual compiler GUI and 
command-line interfaces also available) 
Mixed Fortran/C language development 
has never been easier. 

F90 Is derived from Cray Research CF90 
v2 G with extensions, F77 is designed for 
porting legacy code from mainframes 
and workstations C/C++ are powerful 
Unix style compilers which provide the 
beat solution to mixed language 
programming 

Pro Fan ran provides Tull support of 
Win32 API directly from Fortran. Build 
DLLs In Fortran link with VC++ and VB, 
Fortran compile and runtime options 
automatically byte swap data for porting 
code lo/from Big Endian. Little Endian 
environments. Application framework 
(MDI) written completely In Fortran is 
included, with full sou roe, as an example 
of Windows programming In Fortran. 
Easily port legacy code from 
workstations PowerStatlon and all La hey 
F90 extensions lor Win32 are supported 
Absofl Pm Fortran also includes: source 
level debugger programmer's editor, 
source code analyzer, browsers. 2D & 

3D graphics, VAX/Unix subroutine 
libraries printed documentation with 
examples 

Any Intc based Fortran qualifies for this 
competitive upgrade Please send a 
photocopy of manual cover. disk, CD or 
registration card wilh your order to act as 
proof of purchase 

With Microsoft dropping ihcir Fortran 
PowerStation. now is the time to go with 
3 vendor who is fully committed to 
Fortran. IlkeAbscft. 

HIGHEDIT PRO 

New High-End Version of Word 
Processor Component 

Nailer's latest version of their popular 
word processor component adds the 
following new Maturesi 

* Tables have been revamped and are 
now on a par wilh other word 
processors, with cell morge/split end 
a wide range of formatting options 

a RTF Clipboard is supported via Copy 
& paste 

* Hyperlinks can now be defined, 
with an Internal Hyperlink table 

■ Book Marks are also now supported 
Call for full details or check our web site, 
of course! E399 + VAT 


31 C++ COMPILERS 


Borland C++ 5,0 £245 

Borland C++ Dev 5.0 £337 

Borland C++ Dev + Design 5.0 £585 
C++Builder Standard £69 

C++Builder Professional £397 

C++Builder Clienl/Server £1292 
Learn lo Program W/C++Bullder £40 
Optima** Developer 1.5 £329 

Optima* + Professional 1.5 £659 

Optima++ Enterprise 1.S £1295 

Salford C/C++ Dev Bundle £295 

Symantec C++ 7,5 £75 

Visual C+ + 5.0 Enterprise E935 

Visual C++ 5 0 Professional £383 

Visual C++ 5.0 Learning Edition £72 
Visual Studio 97 Profession at £ 779 
Visual SludiO 97 Enterprise El 145 
Visual Age lor C++ 3.5 £309 

Watcom C/C++11.0 £226 


0597/ce 


Circle 441 on Inquiry Card 




































































INTERNATIONAL 


viEwa 


Hardware 


This month, we preview a new computer telephony 
integration board and work-flow software for Lotus Notes. 




PhoneRider 

$250 

Enter 999 
on Inquiry Card. 


Mediaphonics 

Bevaix, Switzerland 
+41 32 847 9600 
info@mediaphonics.com 
http://www.mediaphonics.com 


Turn Your Phone into a 
Full-Fledged PC Partner 

M ost of today’s PC telephony solutions emulate the func¬ 
tionality of a phone in software by turning your PC into a 
speakerphone, but they don't give you control over the call. You 
can’t accept a call and switch it to another handset, you can't 
record a conversation, and you are not able to forward voice mail 
to other users. In other words, the phone doesn't integrate well 
with the TAPI- and MAPI-compliant applications on your Win¬ 
dows 95 desktop. 

PhoneRider changes this predicament. This new telephony 
board makes the integrated 33.6-Kbps voice and data modem a 
digital extension of the PC and combines it with the messaging 
capabilities you are used to. By digitizing the incoming voice sig¬ 
nal before you hear it, PhoneRider gives you full control over the 
call. For example, you can switch naturally to and from a regular 
handset or another speakerphone and set up conference calls. 
Your PC will always know what type of terminal is active. You can 
also record voices at any time during a conversation. 

Digitizing the audio signal makes voice quality and echo can¬ 
cellation better, which is particularly important for speakerphones. 
For example, I placed the microphone in front of the speakers 
without getting any acoustic feedback. 

PhoneRider comes as an ISA board, but the company says an 
external version that connects to a USB interface will be available 
later this year. The system can also run in client/server mode, giv¬ 
ing you a full-featured Intelligent Voice Recognition solution with 
an auto-attendant and multiple mailboxes on the server. 

-Bob Emmerson 


Communications 


Voice and Data 
Modem 


Allowing users to converse and send 
data simultaneously over a single 
standard phone line, the Office- 



Porte voice/data modem can be 
used to run remote-training and 
technical-support applications. 
This 33.6-Kbps modem contains a 
microphone and a speakerphone, 
and supports V.42bis and MNP 
level 5 data compression. 

Price: £140. Microcom U.K ., 
Ltd., Woking , U.K., 

4-44 1483 242 800; 
fax: 4-44 1483 740 764; 
http'.Hwww. microcom.com. 
Enter 1097 on Inquiry Card. 


Storage 


Dual-Port 
CD-ROM Recorder 

The Nomai 680.R W, an external CD- 
ROM writer, provides double¬ 
speed write and six-speed read, 
and both a parallel-port interface 
and a SCSI. The package includes 
recording software that supports 
premastering, replication, and 
direct-to-disk data transfer. The 
device writes standard ISO 9660 
and CD-CA files, but it also does 
the new DVD U DF format. It is a Iso 
available in an internal version. 
Price: Starts at DM 1180. 
Nomai , Velizy Vtllacoublay , 


France , 4-33 139 46 25 S9; 
fax: 4-33 134 6S 3107; 
http: I I www.nomai.fr. 

Enter 1001 on Inquiry Card. 

DVD Drive 
for Mobile PCs 

Freecom’s external DVD drive con- 
nects to a PC Card Type II port and 
reads ail DVD formats with a capac¬ 
ity of up to 17 GB. It is backward 
compatible with standard CD- 
ROM formats. The device transfers 
data at rates of up to 1350 Kbps 
and features an average data 
access time of 140 ms. It includes 
an independent power supply. 
Price: DM 1080 . Freecom 
Computer Peripherie , Berlin , 
Germany , 4-4930 6112990; 
fax: 4-493061165 88; 
http:Hwww.freecom.de. 

Enter 1002 on Inquiry Card. 

Shared Access 
to Jaz Drives 

Axis StorPoint is a file-server-inde- 
pendent solution that lets you 
share access to Iomega's popular 
Jaz drives. You can install this ded¬ 
icated server in an Ethernet and 
connect up to seven drives. The 
system also includes a Web server 



that lets you publish Web pages 
stored on Jaz drives in your cor¬ 
porate intranet. 

Price: Call company. 

Axis Communications , 

Lund , Sweden , 

4-46 4627018 00; 
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International 


Hardware 


fax:+46 46 13 61 30; 

pr@axis.se; 

http:llwww.axis.se. 

Enter 1000 on Inquiry Card. 

Fibre Channel 
RAID Adapter 

By using optical and copper-link mod- 
ules, ICP Vortex's new RAID disk- 
array controllers achieve data 
transfer rates of up to 100 MBps. 
The boards are available with one 
or two independent Fibre Channels 
and support RAID levels 0,1, 4, 5, 



and 10. They are PCI 2.x-compati- 
ble, support the new l 2 0 interface, 
and can carry up to 128 MB of 
interleaved cache memory. 

Price: Call company. 


ICP Vortex Computersysteme , 
Flein, Germany, 

+49 713 1 5972 0; 
fax: +497131255063; 
http: Hwww. icp-vortex. com. 
Enter 1003 on Inquiry Card. 


Industrial PC Systems 


Dual Pentium Pros 
on One Board 

Peak-6020, a dual Pentium Pro siNgle- 
board computer, provides support 
for concurrent PCI-bus mastering 
and includes Intel USB ports. It was 
designed for multiprocessor OSes 
such as Windows NT, Unix, and OS/2. 
A PICMG-compliant design assures 
high reliability and compatibility. 
Price: Call company. 

Tri-MAP International, 

Havant, U.K., 

+ 44 1705 424800; 
fax: + 441705424801; 
admin@map.co.uk. 

Enter 1005 on Inquiry Card. 


Multimedia 


Wave-Table Sound 
for Notebooks 

Jive WaveTable, aType II PC Card, pro- 
vides the facility to add wave-table 
sound to business presentations and 
games. It has a wave-table sound 
system, FM synthesizer, and joystick 
controller on-board. The system 
sports 128 musical instruments plus 
61 drum programs and 16channels. 
Its general MIDI CPU ensures that 
the system complies with level 1 of 
the MIDI protocol. 

Price: £130. Chase Advanced 
Technologies , Bradford , U.K., 
+44 1274225000; 
sales@chase-at.com; 
http: H www.chase.com. 

Enter 1098 on Inquiry Card. 

Turn Your PC 

into a Radio Receiver 

With Anubis’s Typhoon FM board, you 
can turn your PC into a radio 
receiver. This FM radio board ships 
with an English, French, German, 
and Spanish version of Windows 
tuner software that lets you save 
up to 99 different radio stations 
and control volume as well as 
frequencies. 

Price: DM 59. Anubis 
Electronic, Forbach Cedex, 
France, +33 387853602; 
anubis@t-online.de. 

Enter 1099 on Inquiry Card. 


Printers 


New Color Printers 

The SpectraStar family of color print- 
ers now includes an A3 thermo 
printer as well asa portable ink-jet 




VideoPack 4. 0 VIDEO CD authoring 

CD-ROM authoring software for mastering of 
l VIDEO CD 2.0 and CD-ROM 


J 


VIT EC MU LTIMEDIA 


99, rue Pierre Semard 
92324 Chatillon Cedex • France 
lei : 4-33 1 46 73 06 00 

Fax : 4-33 1 46 73 06 00 

http://www. vitecmm.com 


Circle 446 on Inquiry Card. 
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printer. The T8050 thermo printer 
generates variable dot sizes and 
produces photo-quality printouts 
with up to 256 gray scales. The 
T7110 portable color ink-jet works 
at resolutions of 600 by 300 dpi and 
prints up to three pages per minute. 
Price: DM 14,000 forT8050; 
DM 400 for T7110. 

Tally, Elchingen , Germany, 
+49 7308 800; 
schug@tally.de; 
http:f/ivww. tally, de. 

Enter 1101 on Inquiry Card. 


Monitor 


LCD Monitor Works 
with Standard 
Graphics Boards 

Vobis’s 1 5-inch Highscreen LCD mon- 
itor uses TFT active-matrix tech¬ 
nology. The device works with stan¬ 
dard graphics boards and provides 
a maximum resolution of 1024 by 
768 pixels. 

Price: DM 6000. 

Vobis Microcomputer, 
Wurselen, Germany, 
+492405444 0;fax: 
+492405 444 4400; 
http: H www.vobis.de. 

Enter 1100 on Inquiry Card. 


Data Acquisition 


Data Acquisition PC 
Card for Notebooks 

The high-speed DAQ for PCMCIA i516, 
a Type II PC Card I/O device, lets you 
analyze signals and transients, mea¬ 
sure voltage, and log other data 
from a notebook or hand-held 
computer. The card offers 16 sin¬ 
gle-ended or eight differential ana¬ 
log-input channels with 12-bit res¬ 
olution. Its maximum conversion 
rate is 500 kHz; the device’s input 
ranges are configurable through 
software from ±0.625 to ±10 V. 
Price: Call company, ines, 
Cologne, Germany, 
+49511943810; 
fax:+49 511 9438122; 
htttpdlwww. ines. de. 

Enter 1102 on Inquiry Card. 






























Software 


International 


SOFTWARE 

Internet 


Internet Downloads 
Without Loss 

If you usually have to restart your 
Internet download several times 
because you lose connection to 
your ISP, Smartload may help. 


ProzessWare 
Starts at DM17,000 
(50-user license) 

Enter 987 
on Inquiry Card. 


Based on FTP, it continues inter¬ 
rupted downloads withoutany loss 
of a I ready-transmitted bytes. If you 
install Smartload on a Windows NT 
Web server, it provides a hassle-free 
way to load just what's missing 
when you were cut off. The client 
program comes as either a plug-in 
to Netscape Navigator or an 
Act 1 veX con tro I for M i crosoft I nter- 
net Explorer. 

Price: DM299 


Onestone Information 
Technologies 

Paderborn, Germany 
+495251136510 
fax:+49 5251 136513 
I nf o@onesto ne. de 
http: / / www. o neston e .d e 


(server license; client is free). 
MediaObjects, Regensburg, 
Germany , +49 194 1 296 300 
fax: +49 1941 296 3088; 
office@mediaobject$. com ; 
http:!!www. smart load, com . 
Enter 988 on Inquiry Card, 

VRML Modeler 
for the PC 

WOERM L. a PC-based VRML modeler, 
produces 3-D interactive and 
dynamic content for the Internet. 
The system includes a type browser r 
which shows object groups m a 



hierarchical tree structure; several 
scripting and scene windows; and 
a property browser, which lets you 
assign kinematics to objects. The 
software is available for Windows 
NT, WindowsSB, and Silicon Graph¬ 
ics workstations. 

Price: Starts at S1000. 
VR-Systems t Munich, 

Germany , +4.9 89 32 450321; 
fax ; +49 8932 5008; 
http;!! www. VST de. 

Enter 989 on Inquiry Card. 


Development 


More Flexibility for 
Notes Applications 

Workbench 4Notes, a develops ent an d 
administration environment for 
Lotus Notes, includes a com ponent 
library, template and parameter 
data base, and deve I oper g u ide I i nes. 
The database lets you separate 
application and business layers, so 
thatchanges in theorganizational 
structure do not affect the appli¬ 
cation logic. 

Price: Call company. 

What 3 s Up> Unterbacbmg, 
Germany , +49 89 61347217; 
fax; 3-49 89 61347 149; 
http://umw. whatsup. de. 

Enter 993 on Inquiry Card. 


Graphics 


Printed Circuit 
Board Software 

Version 3.5 of the Eagie printed cir- 
cult board design package runs 
under WindowsSB and NT The pro¬ 
gram has four main modules: a lay¬ 
out editor, a schematic editor, an 
auto-router, and a CAM processor 
Eagle runs all modules in a single- 
user Interface. Therefore, you don't 
need to convert, for example, net 
lists between the schematic and 
layout modules. Other features a re 
on-line forward and back annota¬ 
tion, context-sensitive help, and a 
powerful scripting language. 
Price: Starts at DM 800 . 
CadSoft Computer ; 
Pleiskirchen, Germany , 

+49 8635 810; 
fax: +49 8635 920; 
info @ Cadsoft. de; 
http:!!www.CadSoft.de. 

Enter 996 on Inquiry Card. 

Real-Time Design 
of Shaded Models 

Cinema 4D, a 32-bit rendering tool for 
the PC and the Power Mac, provides 
real-time modeling capabilities of 
shaded models. The software can 
handle extensive scenes with more 
than 100,000 faces, including opti¬ 
mized antialiasing. The XL version 
of Cinema 4D supports multipro¬ 
cessing on up to four CPUs. The pro¬ 



gram's animation module features 
inverse kinematics, skeleton and 
hierarchy animation, object morph¬ 
ing, and real-time preview. 

Price: DM 1500. 

Maxon Computer, Eschbom, 
Germany T +49 6196481811; 
fax: +49 619641885; 
info @ maxon. de; 
http ; if www. maxon. de. 

Enter 994 on Inquiry Card. 


ProzessWare Brings 
Work Flow to the Web 

I otus Notes and the Domino Web server provide the esseniialser- 
Lvices that let developers build Web-enabled work-flow applica¬ 
tions. However, the tools lack a graphical development environment 
that lets developers separate process flow and application logic. This 
is critical because business rules and responsibilities in an organi¬ 
zation change overtime. ProzessWare lets you configure roles and 
routing logic without having to modify the application’s structure. 

ProzessWare includes a graphical map builder with rule-based 
routing, reusable activity and subflow templates, deadlines, agent 
tasks, and aflexible concept of role administration. This native Lotus 
Notes application organizes all work-flow elements In four Notes 
databases: Application, Organization Directory, Process Defini¬ 
tion, and Design Repository, 

With ProzessWare, you don't need to stick to structured work 
flows. Vo u can hand Ee messag ing-ori e rvted, ad hoc wo rk flows, and 
you can base the process flow on e*mail or replication. 

A Domino server running the current version of the ProzessWare 
work-flow engine lets users launch a work item and track the sta¬ 
tus of a process from any Web browser. The next version of Prozess¬ 
Ware, scheduled for release later this year, will be completely Web- 
ready. A Web browser will then qualify as a full work flow client. 

-Volker Weber 


PREVIEW 
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Circle 459 on Inquiry Card (RESELLERS: 460), 


For Any Standard Smart Card. 
One Drive Sets The Standard. 


ASEDrive? Flexible, Secure, Easy-To-Use, Cost-Effective. 
The ASEDrive features: 

• Support for major ISO 7816-3,2/3 wire and I*C® cards 

• Parallel port and RS232 interfaces • External and internal PC 
drive connections • Battery, power supply or internal PC power 

The ASE Developer’s Kit is a modular toolkit containing all you need to evaluate ASEDtw 
and create PC-based smart card applications. The ASE DK includes ASWrive, hSESoJt 
(high-level utilities, libraries and sample programs for DOS and Windows (3,11,95, NT)) 
and ASECanfc (a range of CPU and memory cards). 

For more information on ASE - visit our web site today \ 



PC Manufacturers - 
please call +9724-636-2288 
for OEM opportunities. 
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Inti Office Aladdin Knowledge Systems Lid. +972-3-6362222, Fax: +972-3*57 5796, E-mail: rata@nlu,caui 
North America Aladdin Knowledge Systems Inc. W-m DM Fax; S 47 -IKW 0313 , E-mail: jisc .salEs@us.aks .cum 
Germany FAST Software Security AG +49 39 m 42 21-37, Fax; +49 89 89 42 2Mi), E-mail: infa@fost-ag.de 

UK Aladdin Knowledge Systems UK Ltd, +441753-622266, Fax: +4417^3-622262, E-mail: ssiles^jldn.co.ijk 

Benelux AEaddi n Software Security Benelux B.tf, +3 ] 24 64&M44, Fax: 4 31 24 644- jy&i, Email: ulndtll n@worldaccss.nl 

Call us for details of your local distributor! 


www.aks.com 
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Benelux 

Gerry Westerhof 

Phone: 31 72 509 1855 

Fax: 31 72 5091145 

Bulgaria 

Daniel Christov 

Phone/Fax: 359 1 943 4203 

France 

Erie Le Qulnk 

Phone: 33 I 49 77 03 06 

Fax: 53 I 43 76 74 29 

Germany, Austria, Switzerland 

Wolfgang Brezina 

Phone: 49 89 525 8+7 

Fax: 49 89 529850 

or Germany 

Dr. Margot Kahleyss 

Phpne/Fax: 49 30 841 0161 

Greece 

Maria Esuijioaanou 
Phone: 30 61 620384 
Fax: 30 61 272072 


Hungary 

Imre S/abo 
Phone: 36 76 488888 
Fax: 36 76 488889 

Ireland 

Lan Hanglnmi 
Phone: 353 I 2859609 
Fax: 353 l 2857370 

Italy 

Enrico C&mpia 
Phone: 39 ll 898 0723 
Fax: 39 11 899 4422 

Middle Last 

Mir Inamdar 
Phone: 971 4 666788 
Fax: 971 4 621149 

Poland 

Wlodek Bincyzk 
Phone/Fax; 48 2 2625 2275 

Russia 

Moscow; Dmitrly Koloskov 
PhontYFax 7 095 432 0500 
Noimihmk; Oksana Gnezdllov 
Phone/Fax: 7 3832 495714 

Scandinavia, Estonia, Latvia &. 
Lithuania 

GunnarSandbjerg 
Phone: 45 33 14 2226 
Fax: 15 33 14 2218 


or Scandinavia 

Lange Dehn 
Phone: 45 86 223188 
Fax: 45 86 228159 

South Africa 

Bernadette Jackson 
Phone; 27 31 7008628 
Fax; 27 31 7001979 
Johannesburg; MAST 
Phone: 27 11 8804988 
Fax: 27 11 4428327 

Spain 

Barcelona: Javier Casdlas 
Phone/Fax: 34 3 238 0342 
Madrid; Eduardo Montojo 
Phone/Fax: 34 I 5716685 
or I twirl Misrahi 
Phone: 34 I 7337346 
Fax: 34 1 7338970 

Turkey 

Cengiz Ereo 

Plume: 90 216 345 3473 
Fax: 90 216 346 2464 
United Kingdom 
Peter Gregson 
Phone: 44 I 61 430 3423 
Fax: 44 i 61 494 6976 
or John Luker 
Phone: 44 I 258 821114 
Fax: 44 1 258 82H15 


Latin America 

Julian Sanchez 
Phone: 787-781-7796 
Fax: 7KT-749-0898 

Brazil 

Jocdio Valle 
Phone: 55 21 233-8180 
Fax: 55 21 233-8886 

Asia Pacific 

Rudy Teng 

Phone; 886 2 725 1701 
Fax: 886 2 725 l"tX> 

Smith Asia 

Arijii (inin, Jr. 

Phone: 91 33 4408721 
Fax; 91 334405750 


If there is no BYTE representative 
listed above for your country, 
please contact: 

BYTE Subscriber Sen ices 

PG Box 72. Galway; Irelund 
Fax: +1 353 91 752793, 

Phone: +1 35391 752792. 
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Memphis adds important features to Windows 95, including an 
overhauled TCP/IP stack. By Richard Cranford and Al Gallant 


Windows 95/Memphis: Ready forthe Future 



i f you're looking for splashy 
I new interface features, 
Jvfic roso iV s devd ope r re lease 
I preview of Windows 95 / 
Memphis won’t satisfy: Those interface 
alterations are due later, when Internet 
Explorer 4*0 and the Windows shell and 
desktop improvements are plugged in* In 
the meantime, we took a look at the ear¬ 
ly stages of Microsoft’s renovation of 
Windows 95 , including some fancy new 
huilt-im like support for multiple moni¬ 
tors; the Win32 Driver Model (WDM), 
which moves Windows 95 and NT toward 
driver compatibility; and an overhauled 
TCP/IP stack. 

The keywords here are support, com¬ 
patibility, and networking, Memphis in¬ 
corporates all previous interim releases 
of Windows 95 and adds support for mul¬ 
tiple keyboards and mice through the 
Universal Serial Bus (USB) interface. The 
new OS comes with technological good¬ 
ies for third-party hardware, firmware, 
and software developers to exploit. 
Memphis promises support for the Ad¬ 
vanced Configuration and Power Inter¬ 
face (ACPI), a power-management stan¬ 
dard proposed by Intel, Microsoft, and 
Toshiba; and the OnNow Design Initia¬ 
tive, a system under which a computer 
m ight seem to be off but would be ready 
for immediate use when the power but- 
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ton is pressed or would “wake up” in 
response to some event such as an incom¬ 
ing phone call. 

Memphis is ready to use USB and IEEE 
1394 (aka Firewire), thesoon-to-be-ubiq- 
uitous digital versatile disc (DVD) devices, 
and a new 3-D graphics standard called 
Advanced Graphics Port (AGP). En¬ 
hanced Multilink Channel Aggregation 



Windows 95/ 


Dell Utttasean VI7X on S3 Visbn%4 PC 


Gateway Vivfron 17 on S3 WGE 325 PCI 
ASTVhbn 7L on Matrox Millennium PCI 
Gateway Vrvitron 17 on Matrox Millennium PCI 


Microsoft 
Redmond, WA 


206*882-8080 
fax: 206 936-7329 


htlp://www 
.micro soft com 


Enter 982 
on Inquiry Card. 


Background) Saeen Saver ] Appearance ] Plus! Monitors j 


lay Piopertie; 


D eviee: D ell Ultrascan VI7X on S 3 VisionS64 PCI 
Settings; 1024x768 High Color (18 bit} 

F r>->, of rh- H~.Ur*rv Settings 


M em phis 

Developer 

Release 

Price not 
determined at 


press time 


With two or more monitors, the system thinks it has one big 
monitor; Control Panel manages the displays handily. 


lets you dedicate both ISDN channels of 
a basic rate interface (BRI) link to a sin¬ 
gle network connection. The result is 
faster (and we hope easier) ISDN hook¬ 
ups* Other improvements include con¬ 
trol-panel scanner support, as well as sup¬ 
port for the new wheel mouse, interfaces 
to asynchronous transfer mode (ATM) 
networks, arid Telephony API (TAPI) 2.1* 
Also new in Memphis are a utility for 
storing the machine state when a software 
system fault occurs, a system file check¬ 
er that can verify file integrity, a nifty sys¬ 
tem information utility, Windows script¬ 
ing for direct script execution from the 
shell or from a command line, and Tnter- 
n et syste m u pdati ng to al 1 ow l S peop I e to 
manage a system-configuration database 
by drawing directly from connected PCs* 
The Internet Setup Wizard lets you 
configure the software and connection 
for any of the well-known Internet Ser¬ 
vice Providers, including CompuServe, 
AT&T WorldNet, America Online, and 


Prodigy. The Disk Defragmentation 
Optimization Wizard identifies the most 
commonly used applications and im¬ 
proves performance by putting all the 
files used by an application into the 
same area of the hard disk. 

Quadruple Vision 

On e co ol th i ng about Memp his i s i ts abi 1 - 
ity to drive multiple monitors—up to 
four, in fact, if you’ve got enough slots for 
the extra video cards; eventually it will 
handle as many as nine* Of course, this 
capability is old hat to users of Macs and 
Unix workstations, but it’s new to Win¬ 
dows users. An extra screen or two can 
boost productivity, especially for power 
users who quickly run out of screen real 
estate while working on a project that 
uses two, three, or more applications* 
Users who like to monitor e-mail and Web 
sites at a glance can still keep a full screen 
available for their current application. 

Install two or more video cards in your 
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Windows 95/Mem 


phis 



Memphis' multimonitor madness allows this desktop panorama to 
be broken up among four monitors connected to a single Win 95 PC. 


PC, plug a monitor into each one, and your 
primary monitor will show your task bar. 
Start button, and desktop icons. Secondary 
monitors behave like extensions of your 
desktop, starting out empty except for 
your wallpaper or background. The mon¬ 
itor connected to the first video card is the 
home monitor, displaying desktop icons 
and the taskbar. You can move windows 
into the secondary monitors or even open 
up a window across monitors. 

If a system has multiple PCI display 
adapters, the display control panel changes 
to reflea multiple monitors, showing not 
only the number and type but also the rel¬ 
ative position. You control positioning by 
dragging the monitor symbol to a new or 
different relative location, so you can 
move monitors to the left or right, top or 
bottom, or even diagonally. If you lose 
track of which monitor is which while 
administering them, simply move the 


If users are connected to the Internet, and 
their intranet is connected to the Internet, 
you should be able to connect everyone in a 
virtual network. But using the Internet in this 
way to link hosts to corporate intranets is not 
sufficiently secure. 

One solution is to use a protocol tunnel by 
generating a stream of packets that you want 
to send between the remote host and the cor¬ 
porate intranet, encrypting them, and treat¬ 
ing the encrypted set of packets as data to 
be transmitted by a separate TCP/IP connec¬ 
tion. When those packets (which actually 
contain the encrypted packets) arrive at their 
destination across the Internet, the receiv¬ 
ing host decrypts them and handles them 
appropriately. Memphis will come with Pbint- 
to-Point Tunneling Protocol (PPTP), which 
you need for this type of security. 

Protocol tunneling isn't new: Windows NT 
implemented PPTP last year. Other tunnel¬ 
ing products include AltaVista’s Tunnel 96 


mouse pointer around and as it hits each 
monitor, the monitor number flashes on 
the active display (see the photo above). 

While the prebeta Memphis we tested 
supports multiple display monitors, 
Microsoft supplied the needed secondary- 
display drivers for only a few PCI adapters: 
ATI Mach 64; S3 Trio, 764v+ (765), Virge, 
and Aurora; Cirrus Logic 5436,7548, and 
5446; Number Nine Imagine 128 1 and II; 
Tseng Labs ET6000; and Matrox Millen¬ 
nium and Mystique. 

TCP/IP Did a Job on Me 

Microsoft has overhauled the Windows 
95 TCP/IP stack, adding support for Win- 
sock 2, IP Multicast, fast transmit and fast 
recovery, detection of address-assign¬ 
ment conflicts, long time-out intervals, 


software, and many firewall vendors include 
tunneling options in their offerings. The big 
news is that PPTP's inclusion in Windows 
brings a widely deployed IP tunneling stan¬ 
dard to the general user. 

PPTP works by establishing a virtual 
adapter on the Windows client through the 
dial-up networking control panel. PPTP ap¬ 
pears as a new modem type (the Virtual 
Private Networking Adapter), and the dial¬ 
up network wizard walks the user through 
the setup. When tunneling is enabled, a new 
IP default route is established and the "rear 
IP traffic is routed through the tunnel. When 
the tunnel is on, no other Internet hosts are 
visible, but once the tunnel is disconnected, 
the default route is removed and systems can 
be seen again. 

Microsoft decided in May to release PPTP 
independently instead of waiting to bundle 
it with Memphis. You can download PPTP at 
http://www.microsoft.com. 


and automatic address assignment. Point- 
to-Point Tunneling Protocol (PPTP) lets 
computers use the Internet as a virtual 
LAN. Previously available only on Win¬ 
dows NT Server and Workstation, PPTP 
enables secure virtual internetworking 
from the desktop. 

Winsock 2 is a protocol-independent 
interface for network applications, pro¬ 
viding support for network services such 
as real-time multimedia. Using the same 
sockets principle as BSD Unix, Winsock 2 
(like previous versions) provides network 
applications with an interface to virtually 
any transport protocol, not just TCP/IP. 
New for Winsock 2 are protocol-inde¬ 
pendent name resolution, multicast and 
multipoint transmission, and quality of 
service (QoS). 

Also new for the Memphis IP stack is the 
proposed Internet standard known as the 
Resource Reservation Protocol (RSVP), 
designed to enhance QoS. Hosts use RSVP 
to reserve network resources; RSVP han¬ 
dles reservations for unicast (one host to 
one host) and multicast applications, with 
the receiving host responsible for making 
reservations. All reservations are main¬ 
tained in a soft state on routers. 

Would Elvis Approve? 

Elvis moved to Memphis, and so will prac¬ 
tically everyone running Windows 95, 
eventually. The big question is when; 
Microsoft won’t say, but it could be later 
this year. The developer release that we 
tested didn’t crash unexpectedly, and it 
adds lots of nice new features. But we’ll 
have to wait for Memphis to include Inter¬ 
net Explorer 4.0 (see “Microsoft’s Free- 
Lunch Browser,” June BYTE) and its desk¬ 
top/Internet integration. □ 


Richard Cranford frcranford@aol.comJ is a 
freelance writer in Cambridge , MA. Al Gallant 
is technical manager of the BYTE Lab; his 
address is al_gallant@mcgraw-hill.com. 
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Pentium II PC 



Digital introduces a 266-MHz PC with a removable-motherboard 
design and plenty of configuration options. By Al Gallant 


Upwardly Mobile 3 -D Workstation 


igital Equipment brings some 
worthwhile engineering to its 
first dual-processor, high-end 
workstation, the Personal 
Workstation 266i. Competitively priced 
and a solid performer, the unit offers 
some intriguing new design features. 

The most compelling feature of the 
266i is the clever layout of its system 
boards. Its single motherboard has two 
components that allow a simple upgrade 
path to future versions of Digital’s Alpha 
PC processor. The first board, which is 
stationary, contains power, ISA, PCI, and 
IDE components. The second board 
houses the processor and memory. You 
can swap it out without tools and easily 
plug it into the other board. 

Digital offers both dual and single 266- 
MHz Pentium II processors; I tested the 
two-processor model. The BYTEmark 
CPU results were identical to those of 
the Intergraph TD-225 dual Pentium II 
system: 3.77 for the integer index and 4.45 
for the floating-point index (see “3-D 
Price Breakthrough,” June BYTE). The 
BYTEmark is not designed for multi¬ 
threading, so test results will compare 
closely to a single-processor system. 



The swappable processor board easily 
snaps onto the motherboard. 


The 266i comes with an integrated 
10/100 Ethernet card and a sound card. 
These cards do not take up PCI or ISA 
slots—a unique feature, as far as I know. 
Instead, these small cards sit away from 






Digital 266i 
Personal 
Workstation 
$5200 

(single CPU; 
dual CPU, $6600) 

Digital Equipment Corp. 
Maynard, MA 

800-344-4825 

http://www.digital.com 

Enter 1008 
on Inquiry Card. 


The 266i represents Digital's low-cost 
Windows NT 3-D workstation. 


both motherboard components, leaving 
additional room for five slots: three 
shared PCI/ISA slots and two PCI slots. 
This scheme lets you use five slots entirely 
for PCI boards or a combination of ISA 
and PCI boards. It can ease the transition 
from ISA to PCI as new PCI peripherals 
become available. Hard drive options are 
plentiful, with standard configurations 
allowing for any combination of the 2.1- 
GB IDE drive along with 2.1-, 4.3-, and 9.1- 
GB Wide UltraSCSI drives. 

I tested the 266i’s high-end Power- 
Storm 4D40T video adapter using two 
industry-standard OpenGL 3-D bench¬ 
marks. The first one included the CDRS 
viewset test, which is based on Paramet¬ 
ric Technology’s modeling and render¬ 
ing software. Second, I used the DX view- 
set, which is based on IBM’s Visualization 
Data Explorer. With a CDRS score of 
15.88 and a DX score of 4.08, the 266i out¬ 
performed the higher-priced worksta¬ 
tions that BYTE reviewed in December 
1996 (“Affordable 3-D Workstations”). 
But it scored lower than the Intergraph 
TD-225, which came with a $1999 Inter¬ 


graph Intense 3D 1000 video adapter. 

Prices for the 266i start at $5200 for a 
single-processor system and $6600 for the 
dual-processor model. Optional large 
monitors, high-end video adapters, and 
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large SCSI drives can push the price over 
$10,000 quickly. 

Although comparably equipped PCs 
for under $10,000 have begun to emerge, 
the 266i represents a competitive initia¬ 
tive by Digital to produce an affordable 
Windows NT 3-D workstation. The sys¬ 
tem’s processor-board design is com¬ 
pelling. Anyone who has struggled to 
swap out a motherboard will appreciate 
its ease of use. Large-volume purchasers 
will find Digital’s approach to upgrading 
an economical bonus. 0 


Al Gallant is the technical manager of the BYTE 
Lab. You can reach him at agallant@bix.com. 
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Software Suite 
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The latest WordPerfect Suite offers faster performance 
and better integration. By Stan Miastkowski 

Corel’s Nearly Perfect Suite Spot 



Cord Central, the new PIM that integrates with Netscape 
Communicator, will bean important part of Word Perfect Suite 8. 


y dad drove Chevrolets, my 
uncle drove Fords, and my 
eccentric maiden aunt drove 
an Austin. It's not much dif¬ 
ferent with software suites; users tend to 
develop strong personal attachments. 
Microsoft continues to grab most of the 
suite market with Office, but Lotus's 
SmartSuite is still there, and Corel has 
been busy. With the release of WordPer¬ 
fect Suite 8, the real news is how much 
work Corel has done to integrate com¬ 
ponents and boost performance. 

I looked at an incomplete beta version, 
with new versions of WordPerfect, Quat- 
tro Pro, Presentations, Envoy, and a hand¬ 
ful of other applets. New in the suite is 
Barista, an application that creates Web 
pages from suite-generated documents, 
spreadsheets, and presentations. 

Later in the year, users will be able to 
download Corel Central, the company's 
intriguing answer to Office 97's Outlook, 
Corel Central will include calendaring, 
scheduling, to-do lists, an address book, 
a contact log, and a card file. It will i inte¬ 
grate with Netscape Communicator. 

Dedicated WordPerfect fans will find 
much to like in WordPerfect Suite 8. The 
basic interface remains familiar, and the 
package's file formats haven't changed. 
Corel has focused on a few useful addi¬ 
tions. For example, WordPerfect now has 
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a drawing layer that, among other things, 
lets you overlay graphic objects on top of 
text. Table features are easier to use. Also, 
WordPerfect now supports Standard 
Generalized Markup Language (SGML), 
an international standard used by many 
government agencies and corporations. 
Other components get their fair share 


of new features. Most notable in Quattro 
Pro is a QuickCell feature that lets you 
track changes to crucial cells as values 
change through out the spreadsheet. Pre¬ 
sentations can now package slide shows 
for easy distribution on floppy disks or as 
e-mail attachments. All the applications 
have extended Web functionality with 
HTML and Java support. 

Prior versions of WordPerfect Suite 
showed the results of cobbling together 
a bunch of disparate applications, but 
Corel has changed that. The company has 
done an excellent job of making it a truly 
integrated package while retainingthe dis¬ 
tinctive flavors of the individual parts. 

PerfectExpert—a new suite-wide, in¬ 
teractive, task-specific help system—^ 
allows you to ask plain-language ques¬ 
tions and makes extensive use of wizards. 
And you won’t find any cutesy on-screen 
characters, such as Office 97’s dancing 


paper dip. PerfectExpert is all business. 

Even in this beta version, it was obvi¬ 
ous that the individual applications ran 
noticeably faster than in prior versions. 
Corel has obviously spent much time 
optimizing code. And increased use of 
shared code across the suite means that 
the shipping version will cake less disk 
space and use less memory than version 
7. That's the exact opposite of the com¬ 
petition. Also new is multi media-exten¬ 
sions (MMX) technology support. 

Later this year, Corel will release a new 
“professional” version of WordPerfect 
Suite that's more tuned for networked 
users. It will include updated versions of 
Paradox and Corel Time Line, Corel Cen¬ 
tral, a new application called Web.Site- 
builder, an d oth er goo di es. 13 


Stan Miastkowski is a BYTE consulting editor. 
You can reach him at stanm@btx.com. 
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COMPUTER DISCOUNT WAREHOUSE 





We offer yoi 


NETWORKING PRODUCTS 


Windows NT Server V4.0 

Upg + 5-cBent license CD. 346.96 

Upg ♦ 10-client license CD. 479.85 

Comp upg + 5-ciient license CD. 346.98 

Comp upg + 10-client license CD 469.10 

Server ♦ 5-client license CD 695 98 

Server + 10-client license CD. 999.96 

Single-client license upg. 18.98 

Single-client license. 33.98 

Windows NT Workstation V4.0 

Version upg CD. ..129.53 

Single-client uog . 239.98 

Full version CD . 279.87 


I'SMVJIM 


IntranetWare 

5-user CD.. 704.14 

10-user CD. 1316.20 

25-user CD 2309 55 

50-user CD. 3119.90 

Call tor Novell IntranetWare upgrade*. 
IntranetWare for Small Business 

1-user additional license. 46.64 

5-user additional license. 216.83 

Server with 5 licenses .594.80 

Call for additional Novell IntranetWare 
multi-user configurations. 


IBM PC 300GL 
Series 


NEW! 


^ DX700T 

color monitor 


♦ Intel Pentium or Pentium 
I MMX processors ♦ 256KB 

pipeline burst Level 2 cache 

♦ SDRAM memory 

♦ Expansion slots: one PCI, 
one ISA, two shared PCI/ISA 

♦ Four bays (two available) 

♦ Two USB ports ♦ 1-year, 
on-site limited warranty, 

3 years parts 



lA.ir.'.-r 

As low asl 


Advanced Trinitron* 

CRT technology 

✓ 17" Trinitron* CRT monitor, 

16" viewable image size 

✓ 0.25mm aperture grille 

✓ Maximum resolution: 1280 x 1024 
at 65Hz ✓ 3-year limited warranty 

$ 659.80 CDW 74594 



$1119.22 


CDW 85191 


DJ530 $ 339.63 CDW 79015 

✓ 15" flat square technology CRT, 13.9" viewable 
image size ✓ 0.28mm dot pitch ✓ Maximum 
resolution: 1280 x 1024 at 65Hz 


Hardware, Software 8 c Peripherals at ID ISCOU NT Prices! 


Iomega 

Zip dnve 100MB parallel. 149.95 

Zip drive 100MB external SCSI . 149.95 

Zip drive 100MB internal SCSI. 149 95 

Dmo Easy 800MB Travan Internal . . 99.95 
Ditto Easy 800MB Travan external. 149 95 

Jaz dnve 1GB internal SCSI-2. 299 95 

Jaz drive 1GB external SCSI-2 399.95 

Ditto drive 2GB internal 149.95 

Ditto drive 2GB external. 199.96 

Ditto Dash Card. 59.95 

5 PHILIPS 

EasyWRITER CD recorder internal 699 00 

EasyWRITER CD recorder external . 799 00 

fltSyOuaat 

EZFIyer 230MB external . 238.47 

SyJet 1.5GB SCSI Internal. 399 00 

SyJet 1.5GB SCSI external 499.00 


SComlmpact l<_ 

3C900 EtheriJnk XL PCI 10BT .109.16 

3C900 Ethernet XL PCI combo . 129.85 

3C905 Fast EtherLink XL PCI 10/100BT 95.90 
OfficeConnect 8-port hub. 119.35 

SuperStack II Hud 12-porl 10BT . 506.02 
SuperStack II Hub 24-port 10 BT 866.77 


Creative Labs Sound Blaster AWE64 PnP— 139.22 
Creetrve Labs Sound Blaster Value 8X CD 225.38 
Microsolutions BX CD parallel 
NEC 8Xe 8X CD external SCSI-2 
Panasonic ponable 8X CD w/spkrs 
Yamaha YST-M15 10-watt speakers 
Yamaha 45-watt satellrte/subwoolor 


278JO 
339.85 
IM 00 
65.86 
169.84 


799.40 

“‘ 1 » 


Adesso NU-Form keyboard/touchpad . . 58.09 
Alps GAdePoint Wave keyboard-touchpad 66 69 
Alps GHdePoint Windows 95 keyboard 93 94 
Catoomp Drawing 9a*e H 12x12 vWprees pen 308.63 
Casio QV-300 digital camera 655.65 

Connectix Color OuickCam V2.0 . 225.00 

Epson PhotoPC digital camera. 349.00 

Epson PhotoPC 500 digital camera 499.00 

Epson Actionscanning system II. 315.68 

Epson Expression 636 Exec scanner 799.00 

Hewlett Packard ScanJet 5s. 239.57 

Hewlett Packard ScanJet 5p 378.68 

Hewlett Packard ScanJet 4Cse 799.00 

Intel Smart Video Recorder III 174.63 

Kensington Mouse-in-a Box . 25 76 

Kensington Expert Mouse V5.0 PS/2. . . 91.77 
Kodak DC50 Digital Science Camera 699 00 
Logitech TrackMan Marble 83 23 

Logitech PageScan Color Pro . 260 81 

Microtek Color PageWlz oompact scanner . 149.39 
Microtek ScanMakar E3 color flatbed 189.57 
Microtek ScanMakor E6 std color flatbed 335 65 
Nikon AX-110 Scantouch scanner . 286 26 

Nikon Coolpix 100 digital camera 506.47 

Play Snappy video still capture . 195 97 

Polaroid2060/40 digital camera. 2877 79 

Ricoh RDC-2 digitafcamera . . 799.00 

UMAX PageOffice Color scanner 216.22 

UMAX Astra 600S scanner . 235.65 

UMAX Astra 1200S scanner 

w/PhotoDeluxe. 445.48 

Visioneer PaperPori mx scanner. 225.47 

Vlsioneer PaperPori lx scanner. 169.89 


MAG Innovision 410V2 14" 0.28mm . . 229.48 
MAG Innovision 510V2 15" 0.28mm 289.78 

MAG Innovision 710V2 17" 0 28mm 495.76 
Magnavox MB4010 14* 0.28mm 244.24 

Magna vox MV5011 15" 0.28mm. 304.15 

Magnavox MB7000 17" 0.28mm . 539.91 

NEC XV15+ 15" 0.25mm. 375.29 

NEC XV17+ 1 r 0.28mm. 664 04 

NEC P750 17" 0.25mm. 849.57 

NEC Pi 150 21" 0.28mm. 1758 30 

Pnnceton E050 15" 0.28mm. 289.76 

Pnnceton E070 17“ 0.28mm. 519 72 

Sony Multiscan lOOsx 15* PnP 0.25mm 349 38 
Sony Multiscan lOOsf 15* PnP 0.25mm . 394.36 
Sony Multiscan 200sf 17* PnP 0.25mm 775 83 
Sony Multiscan 300sf20* PnP 0.30mm 1565 46 

Sony Muttecan GDM-W900 24" 0.25mm -V444 33 

ViewSonic E641 14* 0.28mm. 226 08 

ViewSonic E655 15" 0.28mm . 318 48 

ViewSonic PT775 17" 0.25mm. 839.87 

ViewSonic P815 21* 0.25mm. 1584.94 


Intel 

Pentium OverDrive Processors 

63MHz. 139.96 

83MHz 195.98 

120/133MHz upg for 5/80, 5/66 . 189.28 

125MHz upg lor 5/75. . 259.37 

Pentium OverDrive Processors 
w/MMX Technology 

125MHz upg lor 75MHz. 319.08 

150MHz upg for 90MHz . 319 08 

166MHz upg for 100MHz. 337J« 

3Com LAN PC Card combo. 174 J7 

3Com 33.6 10BT LAN ♦modem 308.24 

3Com 33.6 10BT LAN ♦modem combo 339 7* 

Hayes ACCURA 336. 159.60 

Hayes OPTIMA 336 w/EZjack . 189.27 

Hayes OPTIMA 56K 207.04 

Motorola Montana 33.6. 179.20 

Motorola Mariner 33.6 349.54 

New Media PC Card joystick adapter 57.30 

Simple 33.6 cellular. 154.25 

Simple 336 Communcator wSmpleJack . 177.61 
U.S. Robotics Ethernet adapter wOUACK. 109 00 

U.S. Robotics 33.6 cellular. 239 00 

U.S Robotics 33.6 cellular w/XJACK . 229.95 
U.S Robotics 33.6 w/XJACK 219 00 

Xircom 33.6 . 224 96 

Xircom 33.6 Ethernet 10BT 279.20 

Xircom 33.6 Etoemet combo . . 318.91 


(D Hayes 

ACCURA 336 V.34 internal w/Tax 119.54 

ACCURA 336 V.34 external w/tax 137.60 
OPTIMA 336 Business Modem Internal 226 29 
OPTIMA 336 Business Modem external 236.48 
ACCURA 56K internal 139.13 

ACCURA 56K external . 169.97 

ACCURA 56K speakerphone Internal 176.74 

ACCURA 56K speakerphone external 196.04 

OPTIMA 56K Internal. 269 41 

OPTIMA 56K external . 279 73 

ACCURA ISDN 249.45 

V MOrOffCK A, 

ModernSURFR 56K internal 149.24 

ModemSURFR 56K external. 168.10 

VoiceSURFR 56K internal 168.10 

VoiceSURFR 56K external 186.23 

BitSURFR Pro EZ ISDN 269.68 

Iltobotfca 

Sportster Series 

Winmodem V.34 33.6 Internal w/tax.. .. 106.36 

V.34 33.6 internal w/tax. 12943 

V.34 33.6 external w/lax 159.90 

Voice V.34 33.6 internal w/lax 149 49 

Voice V.34 33.6 external w/fax . 17544 

56Kx2 internal. 199.99 

56K x2 external . 219.99 

56K x2 Voice internal . 219.99 

56K x2 Voice external. 239.99 

ISDN 128K terminal adapter. 229.66 

^33.6inte™i w/lax. 208.88 

V.34 33.6 external w/fax 239.57 

56K internal. 237.78 

56K external. 269.91 

l-modem ISDN V.34 faxmodem external. . 279.87 
DataBurst ISDN U interlace external 205.49 
DataBurst ISDN S/T interface external. 236.48 

ZOOM 

33.6 voice/SVD Internal. 9843 

Comstar 33.6 voice/SVD internal. 114.99 

V.34I Plus 33.6 faxmodem internal. 88.65 

V.34X Plus 33.6 faxmodem external . 117.49 

56K internal. 139.13 

56K external. 159.94 


biother. 


HL-720 laser . 

,. . 349.81 

HL-730 laser . 

. . 399.99 

MFC-4550 5-4o-1. 

. 799.99 

MFC-6550mc 6-in-l . 

. 999.99 

Canon' 


BJ-30 monochrome. 

. . . 289.38 

BJC-70 . 

297.28 

BJC-240 . 

. 169.00 

BJC-620 . 

. 399.00 

BJC-4200 . 

. . . 249.00 

BJC-4550 .. .. 

. . . 499.00 

EPSON’ 


FX870. 

. 289 45 

LQ2070. 

, . 379.04 

LX300. 

. . 168.92 

Stylus Color 400 . 

. . . 229.00 

Stylus Color 600. 

. . . 299.00 

Stylus Color 800 . 

449.00 

Stylus 1500 . 

. . 799.00 

Stylus Pro XL color. 

. . 1499.00 


ra 


HP DeskJet 340 portable inkjet printer. . 26947 

HP DeskJet 672C color printer. 199.00 

HP DeskJet 694C color printer. 299.00 

HP DeskJet 820Cse color printer. 299.00 

HP LaserJet 5se pnnter. 1049.00 

HP LaserJet 6Lse printer. 399.00 

HP LaserJet 6MP printer. 678.45 

HP LaserJet 6Pse pnnter. 799.00 

HP OfficeJet 570 multi-function. 599.00 


LEXM^RK- 

Color Jetprinter 1020. 149.30 

Color Jetprinter 2030. 199.09 

Color Jetprinter 2050 . 247.45 

Color Jetprinter 2070. 299.33 

Color Jetprinter 7000. 396.64 

Optra E+. 379.49 

Optra S 1250 1089.38 

Optra S 1650 125543 

Optra S 2450 . 2175.09 

Optra SC 1275 . 3789.96 

OKJDATA 

ML320 Turbo. 31645 

ML390 Turbo. 335.66 

ML590 . 445.48 

Okipage 4w. 299.00 

Okipage 16n. 984.84 

OL600e. 399.00 

OL810e. 669.02 



Back-UPS Office . . 199.95 

I Back-UPS Pro 280 PNP... 139.17 
Back-UPS Pro 420 PNP . 22945 

Back-UPS Pro 650 PNP 287.44 

Smart-UPS 450NET. 299.41 

Smart-UPS 700NET. 37947 

| Smart-UPS 1000NET 52849 

Smart-UPS v/s 650 . 307.34 

Smart-UPS v/s 1000. 429.36 

Smart-UPS v/s 1400. 565.45 

SurgeArrest Personal. 1645 

SurgeArrest Professional. 26.31 

SurgeArrest Network. . 29.45 

BC Internet 325 2 outlets RJ11 . . 89.64 

Super 7 7 outlets . 1548 

I BAR 4 4 outlets. 38.33 


features FedEx shipping at low UPS aiyal 































































































































































































a rare sales tool. 


ales tool. I • . • • 

it’s called ODjeCtlVlty. 


£corel 


WordPerfect 
Suite 8 


For Windows 95 
and NT 

fess Unleash your full 

productivity potential 

Updated applications offer a 
new level of responsiveness and 
I performance while advanced 

ft Internet tools make publishing 

and presenting on the web a 
seamless process. 

Upgrade, CD. . $ 115 . 03 ’ CDW 87888 

CD. .... $ 279.28 CDW 87887 



ViewSonic® 

GT775 

✓ 17” Super Contrast flat 
screen. 16" viewable image 
size ✓ 0.25mm aperture grille 

✓ Maximum resolution: 

1600 x 1280; 1280 x 1024 at 80Hz 

✓ 3-year limited warranty on CRT, 
parts and labor 


NEW! 



$ 717.81 


CDW 85005 


G771 $578.35 CDW 88861 

✓ 17" Super Contrast screen, 16" viewable 
image size ✓ 0.27mm dot pitch ✓ Maximum 
resolution; 1280 x 1024; 1024 x 768 at 87Hz 


e 1 


•After S20 mail-tn manufacturer ri 


» Offer valid 6/1197 mrouph 7/1/86 


Mnhntiptf s P° rtster 56K 
Faxmodem 

Includes: Sportster 56K 
Faxmodem*, RJ-11 phone 
cord. AC adapter ■ 

(external), U.S. Robotics , . 

Connections'” CD-ROM 
with fax/com munications 
software, Internet access 
software and more. 

Internal____ $199.99 COW 81423 

External . _ $219.99 CDW 81424 

56K Voice Faxmodem, internal..........., $219.99 CDW 85120 

56K Voice Faxmodem, external. $239.99 CDW 85121 

’Sportster S6K Faxmodems are capaUe of 56K bps downloads, however, 
current regulations limit download speed to 53K bps 



CDW carries over 20,000 products! If you don't see it. Call! 


TOSHIBA 

Satellite & Satellite Pro Notebooks 

20CCCS 5fl00 8MB 810MB113" dLal6X CD 1299.83 
420CDT 51008MB120GB 113radue6XCD.1789.ft3 
430COS 512010MB12GB113* duel 1CK CD 1879 80 
430CDT512016MB12GB112Tacft«1CD( CD. 2279.16 

Portege Notebooks 

650CTS133 16MB 126GB 11 3* active 3439.19 
6e0CDT515016WB12GB112racke6XCD .4237.92 

Tecra Notebooks 

5Q0CS 5/120 16MB 1 26GB 121* dual 1438.66 

5OOCDT5/12D10MB12BGB 121*adi»6XCD. 2938.18 

510CDT513316MB21G8121* adue 1CK CD. 3389.46 

730CDT 5/15016MB 2GB121* adhe6X CD. .4448.50 

730XCDT 5/150 MMX 16MB 

2GB 12 1* active 10X CD 4659.93 

740CDT 5/166 MMX 16MB 

2GB 13.3* active 10X CD 5728.94 

Inflnla Mini-lowers 

7161 5/166 MMX 32MB 228GB 12X CD 1649.89 
7201 5/200 MMX 32MB 3GB 12X CD 1989.24 
Equlum Desktops 

51600 5/166 MMX 32MB 21GB 12XC0. 1769.12 
5200) 5200 MMX 32MB 2.5GB 12X CO. 1967.78 
6200D 6/200 32MB 3GB 12X CD. . . 2359.74 
Equlum Mini-towers 

6200M 6/200 32MB 4.3GB 12X CO . 3248.21 

AST 

Ascentla Notebooks 

A42 5/120 16MB 1GB 121* active 6X CD.. .2669.88 
A60 Plus 5/150 16MB 1 44GB 

12.1" active 10X CD. 2819.71 

A70 Plus 5/150 MMX 16MB 
1 44GB 12.1* active 10X CD . 3279136 

J55 5/133 16MB 1GB 11.3* active .... 2239.97 
P70 5/150 MMX 32MB 2.1GB 121 “active. 4019.66 
P80 5/166 MMX 32MB 3GB 12.1* active .4479.66 
Bravo Desktops 

LC 5133 5/133 16MB 1 2GB. 988.17 

LC 5133 5/133 16MB 2GB. 1019.56 

LC 5166 5/166 16MB 1.2GB 1129.53 

LC 5166 5/166 16MB 2GB . 1179.92 

MS 5133 5/133 16MB 1.2GB . 1006.73 

MS 5133 5/133 16MB 2.1GB 1059.16 

Bravo Mini-towers 

MS-T 5133 5/133 16MB 1.2GB. 1049.69 

MS-T 5133 5/133 16MB 2.1GB 1008.33 

COMPAQ. 

Armada Notebooks 

1120 5/100 8MB 810MB 10.4* dual 999.00 
1120T 5/100 8MB 810MB 10.4* active . 1299.00 
1130 5/120 16MB 1.08GB 10.4* dual. . 1089.00 
1130T 5/120 16MB 1 06GB 10.4* active 1389.00 
1510OM 5/12D 16MB1GB113* dUal 10XCD 1999.00 
1520OM 5*133 16MB 1GB 11.3 dual 1QX CO. 2199.00 
1550DMT 5/133 16MB 

1.4GB 12.1‘ active 10X CD. 3599.00 

4110 5/100 8MB 810MB 11.3* dual 1199.00 
4120 5/120 16MB 1.08GB 11.3* dual. . 1299.00 
4120T 5/120 16MB 1.06GB 11.8* active .2499.00 
4130T 5/133 16MB 1.08GB 11.8* active . 2899.00 
4131T 5/133 16MB 1.4GB 12.1* active 2999.00 
7710MT 5/150 MMX 16MB 
1.6GB 12.1* active 4999.00 

7730MT 5/166 MMX 32MB 

2.1GB 12.1* active. 5699.00 

7750MT 5/166 MMX 32MB 

2.1GB 12.1* active. 6299.00 

LTE 5000 Notebooks 
5300 5/133 16MB 1.35GB 12.1* active. 3 
5380 5/133 16MB 2.16GB 121* active. : 

5400 5/150 32MB 2.16GB 12.1* active. 3899.00 


COMPAQ 

Deskpro 2000 Desktops 

5133/1200 5/133 16MB 1 2GB. 

5133/2500 5/133 16MB 2.5GB. 

5166/1200 5/166 16MB 1.2GB. 

5166/2500 5/166 16MB 2.5GB. 

5200/2500 5/200 32MB 2.5GB. 

6180/120CVCD 6/100 16MB 12GB 8X CD 
61802500CD W 80 32MB 2.5GB 8X CD. 
620CZ250QCD 6/200 16MB 2.5GB 8X CD 
Deskpro 2000 Mini-towers 
5133250QCO 5/13316MB 25GB 8X CD. 
5165250QCD 5/166 32MB 25GB SX CD 
62002500CD 6200 32MB 25GB 8X CD. . 
Deskpro 4000 Desktops 

5133/1620 5/133 16MB 1 62GB. 

5166/1620 5/166 16MB 1 62GB 
5166/2500/LS 5/166 16MB 2.5GB 
5200/2500/LS 5/200 32MB 2 5GB 
618C71620C0S 6180 32MB1,62GB 8X CD. 
610O2KDCO&IS6180 32MB 25GB 0X CD 
62002500LSCDS 6200 32MB 25GB 8X CD . 
6233X/2500/CDS 233MH/ Pentium II 

32MB 2.5GB. 

Deskpro 4000 Mini-lowers 
5133/1620/LS 5/133 32MB 1.62GB . 
516&250OCOS 6166 32MB 25GB 8X CD... 
Deskpro 6000 Desktops 
5166/100OCOS 5/16616MB108GB 8X CD . 
51861C80CDS 6166 32MB100GB 8X CD 
520O215OTOS 5200 32MB 215GB PDCO 
61802150CDS 6180 32MB 215GB 8X CD 
62002150CDS 6200 32MB 215GB 8X CD.. 
62064200CDS 6200 32MB 4.2GB PO-CD. 
6233X/2150/PDS 233MHz Pentium II 
32MB 2.15GB 

6266X/4200/CDS 266MHz Pentium II 

32MB 4 2GB. 

Deskpro 6000 Mini-towers 
51662150CD5 6166 32MB 215GB 8X CD. 
5166X/2150/PDS 5/166 MMX 
32MB 2.1GB PD-CD 
5200X/4200/PDS 5/200 MMX 
32MB 4 2GB PD-CD 
620Q/4200/PDS 6-200 64MB 
4.2GB PD-CD 
Pressrio Desktops 

2100 133 24MB 2GB 8XCD. 

4160 5/150 24MB 2.1GB 8X CD 
Presario Mint-towers 
4764 5/166 MMX 24MB 2.5GB 16X CO 
4770 5/200 MMX 32MB 3.8GB 16X CD 
4784 5/200 MMX 32MB 4 3GB 16X CD 
8772 5/200 MMX 48MB 6.5GB 16X CD 


IBM 


1089.00 

1169.00 

1209.00 

1289.00 

1709.00 

1739.00 

1929.00 

2209.00 

1309.00 

1549.00 

2329.00 

1269.00 

1399.00 

1479.00 

1699.00 

2039.00 

2109.00 

2419.00 

2619.00 

1399.00 

1789.00 

1569.00 

1708.00 

2679.00 

2509.00 

2819.00 

3219.00 


1876.57 

2099.00 

1299.83 
1399.93 
1999.00 
2499.00 

1659.63 

1868.69 

2157.74 

1119.22 

1257.06 

1339.76 

1576.84 

MM flt 

3374.25 
3069 51 
3848 56 
4149.96 


1699.00 

1999.00 


IBM 


ThinkPad Notebooks 

365X 5/120 8MB 810MB 10 4* active 
366XD 512D 8MB 810MB104 1 active 4X CD 
365XD 5/120 8NB1J08G810.4* active 6X CD 
365X 5/133 8MB 1.08GB 11.3“ dual . . 
366XD5/1338MB 136GB113* duel 6X CD.. 
365XD 5/133 8MB 136G& 113*active6XCD . 
380 5/150 16MB 1.08GB 12.1* dual... 
36005/15016MB136GB121* <1*48X00 . 
3800 5/150 MMX 16MB 
2.1GB 12.1* active 8X CD 
560 5/100 8MB 810MB 11.3* dual 
560 5/133 8MB 2.1GB 11.3* dual 
560 5/133 8MB 21GB 12.1* active . . 
7GCED51331GMB 21GB121* active GX CD. 
760E 5/150 16MB 21GB 121* active . 
760EL 5/120 8MB 1.35GB 11.3* dual . 
760XL 5/166 MMX 16MB21GB 121* active 
76QXL 5/166 MMX 32MB 21GB 121* active . 
760XD 5/166 MMX 32MB 
3GB 12.1* active 8X CD . 


999.00 

1299.00 

1699.00 

1999.00 

2199.00 

2599.00 


1269.61 

1369.64 

1659.63 

1379.38 
1967.76 
2569.92 
2169.96 

2468.38 


1799.83 
2429.56 
4179.40 
4467.60 
4079.71 

2289.84 
4655.92 


Aptivs Desktops 

C8E 5/166 MMX 32MB 31GB 16X CO . 

C9E 5/200 MMX 32MB 3.1GB 16X CD 
S64 5/166 16MB 2 5GB 8X CD 

S86 5/166 16MB 3.2GB BX CD. 

SBC 5/166 MMX 32MB 3.1GB 16X . 

S9C 5/200 MMX 32MB 4.2GB 16X ... 

PC300 Series Desktops 
PC350 5/166 16MB 1 6GB 5 bays .... 

PC350 5/166 MMX 16MB 25GB 5 bays 
PC350 5/200 MMX 32MB 2.5GB 5 bays 
PC300GL Series Desktops 

5/133 16MB 1.2GB. 

5/166 16MB 1.2GB. 

5/166 16MB 2.5GB. 

5/166 16MB 2.5GB 16X CD. 

5/166 MMX 32MB 2.5GB . 

PC300XL Series Desktops 
233kfrtz Penfium II 32MB 2.5GB 16X CD . 

233MHz Pentium II 32MB 2 5GB 
266MHz Pentium II 32MB 4.2GB 16X CD. 

266MHz Pentium II32MB 4 3GB 16X CD 

NEC 

Versa Notebooks 

2530 5/133 16MB 1 08GB 121* dual . 

2S30CD 5133 lO« 144GB121* dd 1CK CD.... 

2650CD 5/150 MMX 16MB 
1.44GB 12.1* dual 10XCD 
2650CDT 5/150 MMX 16MB 

1.44GB 12.1* active 10XCD. 

6050MH 5/150 MMX 16MB 

1.4GB 12.1“ active 10X CD. 

6050MX 5/150 MMX 16MB 

2.1GB 12.1* active 10XCO. 

6050NT 5/150 MMX 16MB 

2.1GB 12.1* active 10X CD. 

6200MX 5/166 MMX 32MB 

2.1GB 13.3* active 10X CO. 

6200NT 5/166 MMX 32MB 
2.1GB 13.3* active 10X CD 
PowerMate Value Series Desktops 

Vl33e 5/133 16MB 1.2GB . 

V2133 5/133 16MB 1.6GB . 

V2133 5/133 16MB 2GB 8X CD. 

PowerMate Value Mini-towers 

V2133 5/133 16MB 1.6GB . 

V2133 5/133 16MB 2GB 8X CD. 

PowerMate Performance Desktops 
P2166M 5/166MMX 16MB 2GB 
P2166M 5/166 MMX 32MB 3GB 12X CD 
P2200M 5/200 MMX 32MB 3GB 12X CO 
PowerMate Performance Mlnl-towers 
P2166M 5/166 MMX 16MB 2GB . 

P2200M 5/200 MMX 16MB 2GB . 

P220OM 5200 MMX 32MB 3GB 12X CD. . 

SH Hxas 
Instruments 
Extensa Notebooks 
61OCO 5/15016MB 1.4GB 113T dud 1QX CD 
610CDT 515016MB14GB113* atfve 1CK CD. 

660CD 5/166 MMX 16MB 

1.35GB 12.1* dual 10X CD. 2699.55 

660CDT 5/166 MMX 16MB 

2.1GB 11.3* active 10X CD. 3179.04 

TravelMate Notebooks 
TM6160 5/166 MMX 32MB 

2 1GB 12.1* active 10X CD. 4799.81 

TM7060 5/166 MMX 32MB 

2G8 12.1* active 10X CD. 4395.43 

TM7062NT 5/166 MMX 32MB 

3GB 12.1* active 10X CD. 5077.80 

( Hewlett* 

PACKARD 

HP OmnlBook 600 Series Notebooks 

900CT 5/166 MMX 16MB 2GB 104* active 4699.33 


1068.00 

1175.00 

1352.00 

1175.00 

1352.00 

1526.00 

1940.00 

2293.00 

1526.00 

1940.00 

2293.00 


1964.67 

2549.84 


P 


Visit 


ontfte Internet for secure onlincjijtdcratj^ 


*Xd| HEWLETT'” 
ml'rtM PACKARD 

HP OmnlBook 5700 Series Notebooks 

5/150 MMX 16MB 1 06GB 12.1* active 4496.09 
5/166 MMX 16MB 1.06G8 121* active . 4749.42 
5/166 MMX 16MB 1 86GB 121* active 5139.51 
5/166 MMX 32MB 2.79GB 12.1* active . 5759.35 
HP Vectra 520 Series Desktops 
520 5/133 1 SMB 1 2GB 1059.05 

520CD 5/133 16MB 1.2GB 8X CD 1289.13 
520MCx 5/133 16MB 1 2GB 8X CD . . . 1419.84 
520 5/166 16MB 1.2GB 1225.94 

520MCX 5/166 16MB 1 6GB 16X CD. . 1689 89 
HP Vectra 525 Series Mini-towers 
525MCx 5/133 16MB 1.6GB 16X CD. . 1589.75 
525CD 5/166 16MB 1 6GB 16X CD 1579.55 
52SCDT 5^66 MtfX 16MB 25GB 16X CD . 1974.35 
525MCx 5166 MMX 24MB 2.5GB 16X CD . 2029.87 
52SCO 5200 MMX 24MB 25GB 16X CD . 2139.66 
525MCx5200MMX32MB25GB16XCD ... 2627.63 

SONY 

PCV-100 5166 MMX 32MB 25QB16X CD. 1999.99 
PCV-120 5200 MMX 32MB 3SGB16X CD . . 2199.99 

Fujfrsu 

LifeBook 400 Notebooks 

4200 51208MB 1G81QX CD 11.3T dud 1599.00 

LifeBook 500 Notebooks 
531T5ft3316MB13GB10XCD Inactive .2409.00 
536T5/13316MB 2GB10XCD 121* active . 2999.00 
555Tx 5/150 MMX 16MB 

2GB 10X CD 12.1* active. 3799.00 

LifeBook 600 Notebooks 

635T 5/133 16MB 1.3GB 12.1* active 3499.00 

6S5Tx 5d50 MMX I gVB 13GB121 * active 3999.00 

iHITACHtl 

Mx133T 5/133 16MB 

1.35GB 12.1* active BX CD. 2999.00 

Mx150T 5/150 16MB 

2.1GB 121* dual 8X CD. 4399.00 

Mx166T 5/166 16MB 

2.1GB 121* active 8X CD. 4999.00 

5/120 16MB 1.44GB 12.1“ active. 2699.00 

5M50 16MB 21GB 121* active 6X CO . 3799.00 


CDW TELEPHONE HOURS 

Sales 

Monday-Fritoy 7 am-9 pm. CT* Saiurday 9 a.m.*5 p m, CT 

Tech Support lor Customers 

Monctey-Ftrtty 9arrv9 pm CT* SaUday 9 a.m-5 p.m CT 


BUY WITH CONFIDENCE 
CDW* IS A NASDAq TRADED COMPANY 

TICKER SYMBOL C0WC DIBraMSAI Dun* 10-7S2-79S2 


V/SA 


Credl card charges are not sixtmffled urtf time of shipment. For 
yotx proteetbn. ws ship only to your erode card's verified failing 
address Freight is calculated as the carriers actual freqfit charge 
plus insurance and packaging masenaf The cost of insurance is 
035% <00035) cf the order total. Packaging materials wW not 
exceed $400 tor sngle package shipments or $6.00 lor multi-padc- 
age shipments Before returning any product, you must cbtan an 
RMA number Non-defective returns are subject to a restocUng fee 
Software, crups and other etetromc components are not returnable 
Alow i0 ousness says tor sreppng paying cry personal check. 
Al poong subject to change For af prices, products and offers, 
CDW reserves the right to mate adjustments due to changing mar¬ 
ket conditions, product discontinuation manufacture' price 
changes, errors in advertisements or other extenuating dreutrv 
stances AH tradnmBrts and rogisterodtrartemarta are the sole prop¬ 
erty cf their respediw owners 


Circle 128 on Inquiry Card. 




£1 


800 - 959-4239 

www.cdw.com 


COMPUTER DISCOUNT WAREHOUSE 































































































SST-128 PCI hoard shown with 16-port RJ-45 
and 8-port DB-25 Pbrt Module 




SST-8 ISA board with 8-port DB-25 fan-out 
cable attached 



Modem Pbo! shown with SST-64 ISA board 


Equinox Surrounds 
You With Quality 

Advanced Technology 

Our unique SuperSerial Processor drives every serial 
port at speeds up to 920Kbps and offloads virtually 
all I/O processing from your host CPU. 

Lowest Cost, Greatest Value 

The SuperSerial ASIC provides ultra integration - 
fewer parts and superior performance - at half the 
price of major competitors. 



SST-16 PCI board dmwn with aCP I6DB 
Connector l*ancl 


Best Performance 

Winner of every product comparison. Best 
throughput on the ports, lowest burden on the host 
CPU. 



ELS-8/16 High Performance Ethernet Terminal Server 


Reliability 

Don’t let the low price fool you. We have the lowest 
return rate in the industry. Five year warranty and 
overnight replacement. 


Visit Our 
website at 
www.equinox.com/int_1 


Surge Protection 

There’s no need to worry about zapped ports with 
15,000 KVA protection on every pin of every 
port - standard! 

Extras 

Connect up to 128 low-cost internal modems in 
one host CPU slot using the Modem Pool. Easily 
install, monitor and troubleshoot all Equinox 
SuperSerial ports with our free diagnostic software 
for Unix or NT. 



SSM-8 ISA board with eight RJ-11 
connectors on-board 


Call Us Today! 
1-954-746-9000 
ext. 399 




m$D 


M.T.11 

rci?na 


m ciTR!X 

OpenServer 

UnixWare 


Circle 455 on Inquiry Card (RESELLERS: 456). 

EQUINOX 


954-746-9000 Fax 954-746-9101 BBS 954-746-0282 http://www.equinox.com info@equinox.com Telnet bbs.equinox.com Nasdaq EQNX 
© 1997 Equinox Systems Inc. AH rights reserved. All brand names and product names are trademarks or registered trademarks of their respective holders. 














Databases 


Simware’s Salvo lets you use Web standards to operate mainframe 
databases. By Alexa Bielefeld, Rick Martin, and Brian Wachter 

Using the Web with Legacy Databases 


ODBC data sources. Salvo 3.5 ships with 
drivers for Informix, Ingres, Microsoft 
SQL Server, Oracle, and Sybase ODBC 
sources. Drivers for other vendors’ prod¬ 
ucts can be acquired from the individual 
vendors. 

For a relational database, the data 


(SNA) Server. All users of the finished 
application need a user ID and a pass¬ 
word. Group access can also be defined. 

Dealing with Data 

After defining the “what” (the data source) 
and the “who” (the user), you construct 


Salvo Information Processing 


Clients 

ODBC 

client * 


Target data 
sources 


Windows NT 


Salvo server 



Web _ 

browser HTTP 


© 


Web 



3270 

5250 

VT100/220 


Terminal- 

based 

applications 


© © 


O Cient initiates HTTP or ODBC request 
© Salvo server has predefined rules with 
instructions that process the request 
0 Data-source rules pick target data soiree. 

© Information generators gather and format data. 



0 

0 


© 


Information builders manipulate data. 

Context interpreters redirect results to other rules, 
perhaps littering out certain results. 

Results are retimed to the dient as HTTP or 00BC. 


Data from terminal-based legacy databases can be 
transformed by user-defined rules into HTML pages. 


ntil recendy, connecting to a 
mainframe from the desktop 
meant terminal emulation 
and a dedicated network in¬ 
frastructure, with all their inherent lim¬ 
itations. You obtained connectivity to 
character-based legacy applications and 
the data behind them through the “green 
screen” and nothing more. 

Simware’s Salvo provides more than 
the ability to capture terminal data (known 
as “screen-scraping”); it enhances legacy 
applications without requiring any mod¬ 
ifications on the mainframe side. Salvo’s 
development framework uses informa¬ 
tion objects that separate the informa¬ 
tion’s presentation from its underlying 
location and logic. 

Salvo Components 

The core of Salvo is its server component, 
which runs on Microsoft Windows NT 
Server 3.51 or higher. Using a GUI, de¬ 
velopers create information rules , which 
allow for a user to access data sources and 
manipulate their information. These rules 
let you create information objects for in¬ 
clusion in applications. 

Since Salvo’s development environ¬ 
ment uses HTML, all the information- 
object-programming tasks can be done 
via a Web browser. The resulting objects 
present information to users via an HTTP- 
(i.e., Web browser) or ODBC-compliant 
(i.e., stand-alone) container. Simware is 
working to provide hooks into Salvo for 
Common Object Request Broker Archi¬ 
tecture (CORBA) and Component Object 
Model (COM) object technology. Client 
applications can be written in any tool that 
supports ODBC, such as PowerBuilder, 
Visual Basic, and Visual Basic for Appli¬ 
cations (VBA). 

Data sources that can be unified into 
an application developed with Salvo in¬ 
clude 3270, 5250, VT100, and VT220 
terminal-based applications, as well as 


source name and a connect string are 
specified in the Salvo interface. For a 
terminal-based application, for example, 
an IP address and a port number to your 
TN3270 server, an emulation type, a 
screen size, and a code page are specified. 
Code-page support provides multilan¬ 
guage capabilities for mainframe appli¬ 
cations. You need not have TCP/IP in¬ 
stalled on your mainframe computer to 
take advantage of Salvo: It works with 
SNA-to-TCP/IP gateways, such as Micro¬ 
soft’s Systems Network Architecture 


the “how” (the rules). You define infor¬ 
mation rules that regulate access to data 
and generate information objects. Infor¬ 
mation rules come in three flavors: infor¬ 
mation generators, information builders, 
and context interpreters. 

An information generator is required 
for each data source that the application 
accesses. It can be redefined as necessary 
in the editor, allowing the application to 
follow data sources as they migrate from 
one platform to another. Information 
generators can also operate independent- 
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ly of data sources to run an algorithm, 
read from a file, or return static text. 

Information builders handle process¬ 
ing instructions. They work on the in¬ 
formation object tables created by infor¬ 
mation generators. Some examples of 
operations that can be performed on a ta¬ 
ble include the following: 

• join or union 

• sort or filter data 

• arithmetic calculations 

• delete columns or tables 

The context interpreter redirects a re¬ 
quest to the appropriate information rule, 
based on the context of the particular re¬ 
quest. The context might concern the 
user or user group that generated it, or 
the date and/or time of the request. Us¬ 
ers see results that are tailored to include 
only the host or ODBC data defined by 
the developer. 

The strength of the information object 
model lies in its modularity. Informa¬ 
tion rules can be individually developed 
and tested and then integrated into a 
complete application. Information rules 
are stored in an information object repos¬ 
itory, where they can be used and reused. 

For Web clients. Salvo’s information 
objects are displayed via a default HTML 
template. Information rules can invoke 
a custom template or server-side script. 
These custom actions are specified or 
modified when you create the object’s 
corresponding information rule. Scripts 
currently must be written in Rexx; how¬ 
ever, Simware is working on VBScript and 
JScript implementations. 

Another of Salvo’s strengths is that it 
gives developers lots of control over where 
their scripts live. For security, all scripts 
that return log-on data can be hidden 
from the client. If the goal is to move the 
computing burden to the client, scripts 
that generate complex GUI elements can 
reside inside the template that runs on 
the client. 

Server-side scripts can be either writ¬ 
ten using an integrated editor or written 
on an external editor and then copied 
into Salvo. Sample code is provided to 
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ease script creation. In a template, stan¬ 
dard HTML features, such as check box¬ 
es, radio buttons, and text-input fields, 
can be used to generate output that the 
Salvo server directs to the appropriate 
information rule. Also, any scripting lan¬ 
guage supported by the client browser, 
such as JavaScript, JScript, and VBScript, 
can be used by the template to analyze 
or modify content or to alter inputs or 
outputs. These instructions are trans¬ 
mitted via a CGI stream carried as a stan¬ 
dard server request, just like a URL typed 


into a browser’s location field. 

For example, to convert a 3270 screen 
into HTML without calling an infor¬ 
mation rule—the quick-and-dirty way 
to “scrape” a 3270 screen—a CGI data 
stream is placed between HTML FORM 
tags that generate a server request for a 
connection, as shown in the listing “Cap¬ 
turing a Screen” above. The inputs are 
hidden because there’s no user interac¬ 
tion. The Sc r i p t N a me input contains the 
name of the script that initiates the ses¬ 
sion—in this case, one that comes pre- 
loaded in Salvo. 

Templates use the Sal voImport tag 
to define how the tables in an informa¬ 
tion object are transformed into HTML, 
as shown below: 

SalvoImport(tablenumber,rowspec. 

col spec) 

The first nested value, tablenumber, 
is the number that specifies the position 
of the table in the information object 
(e.g., if the result set has only one table, 
then ta bl enumber equals 1). The second 
value, rows pec, is a specification of the 
position of the row(s) in the table. The 
number can be either a row number or a 
row definition. A row definition can be a 
range of rows or a combination of ranges 
of rows and row numbers (e.g., 2, 4-6, 
8-10). The last value, col spec, is a spec¬ 
ification of the position of the column (s) 


in the table. The number can be a column 
number or a column definition whose syn¬ 
tax is identical to rows pec’s. 

Legacy Support 

Salvo helps eliminate the inflexibility of 
legacy applications, allowing developers 
to meet the constantly changing require¬ 
ments of their users. If the goal is, for 
instance, to provide a remote user with 
only certain screens in a data-retrieval 
program, the old model required devel¬ 
opers to modify the legacy application 


in COBOL (or whatever its native cod¬ 
ing environment was). Salvo changes this 
model by using HTML, server-side script¬ 
ing, and information rules. By taking ad¬ 
vantage of Salvo’s ability to make HTML 
pages out of terminal screens, a program¬ 
mer can use the context-interpreter infor¬ 
mation rule to control access to specific 
pages (i.e., screens). Salvo also adds the 
ability to deliver data from ODBC data 
sources, which are integrated with the 
legacy application data, to the client. 

Other tools for Web-centric host con¬ 
nectivity on the market today include 
OpenConnect’s Open Vista, which allows 
developers to create custom Java applets. 
Of course, the applets require a Java Vir¬ 
tual Machine (VM) to execute. 

Salvo 3.5 provides the framework for 
a new generation of Web-centric appli¬ 
cations. With its ability to integrate data 
from divergent enterprise environments 
and to leverage current development 
tools and standards, the Salvo model 
could prove to be the legs that keep lega¬ 
cy systems moving into the twenty-first 
century. El 


Alexa Bielefeld , Rick Martin , and Brian Wach- 
terare Internet technology specialists working 
for Computer Systems Development, Inc. (Al¬ 
buquerque, NM), an IT consulting firm. You 
can reach them at Alexa.Bielefeld@CS Dine 
.com, Rick.Martin@CSDinc.com, and Brian 
.Wachter@CSDinc.com, respectively. 


Capturing a Screen 

<F0RM METH0D="P0ST" ACTI0N="sa1voegi.exe"> 

<1NPUT TYPE-"hidden" NAME-"Request" VALUE-"Connect"> 

CINPUT TYPE-"hidden" NAME="ScriptName" VALUE-"_btInit"> 

< I NPUT TYPE-"hi dden" NAME="DDM. TN3270. Host name or address" 
VALUE-"000.00.000.00"> 

</F0RM> 
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Until now, claims of Web-based database 
ease have been somewhat exaggerated. 
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Instant Deployment. Users 
access Netiva databases via a 
Java'Cmiblcd Web im-tHier. 



Sure, everyone says it's easy to create a Web 
database for your corporate Intranet, What they 
don't tell you is that you have to be a wizard with 
HTTP servers, SQL, CGIs or application servers, 
and HTML And that you have to integrate these 
sophisticated tools. That's no easy task for a 
programmer, much less your average power user. 


Point users to the appropriate URL and your 
Web database application is up and running in 
minutes. Which means users and programmers alike 
can build interactive Web database applications as 
simply as creating a multi-user application with 
Microsoft® Access or Claris® FileMaker®. Plus, Netiva 
works directly wrth industry standard databases. 


Fortunately, now there's Netiva,™ With Netiva, 
it's easy for users to create mu hi-user relational 
databases that can be instantly accessed by hundreds 
of people via Web browsers. Netiva is the first 
database application written specifically for the Web. 
Using unique Data Page 1 * technology. Netiva does 
all the hard work behind the scenes. Users simply 
draw pages. Netiva’s DataPage technology auto¬ 
matically creates the relational database structure. 


See for yourself. Download a free trial 
version of Netiva at www.netiva.com. Then you can 
start making some pretty big claims of your own. 
Without exaggeration. 



IN E T I V A™ 

www.netiva.com 

88B-2-NETIVA 
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For departmental to enterprise storage needs, Apt* Array offers 
these top-of-the-class features: 


Factor in the capacity of Zvjhx Array “ and youll find it the most 
compact disk array available In only T £4u ElA), you can pack in 
S2GB of disk capacity using nine Ultra Wide SCSI 9.1GB drives and 
still have room for two hot-swappable failover controllers. And 
when you evaluate the alternatives with our multi-hosted con¬ 
trol fers, youll see why you won't sacrifice performance in your 
quest for capacity. 


Here's a situation where cramming works for you. This densely 
packaged, extremely powerful RAID configuration is ideal for desk¬ 
top or rackmount environments where space is at a premium. For 
example, by utilizing ten -£vpucArray 
chassis In a standard 70 M EIA 
cabinet, you can configure 
over 780GB of fault-tolerant 
RAID. Several cabinets can 
be combined for multi-ter¬ 
abyte requirements. 



No other RAID subsystem provides as much storage per cubic foot 
at any price. 


Performance - Our RAID controlier surpasses the competition 
with I/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSI 
achieves transfer rates of 4QM8/s burst and 33MB/s sustained. 

Hot-Swappable Controllers - Hot-swap removable controllers 
allow for high availability and redundancy of your RAID system. 

Scalability Grow your configuration from 27GB to several ter¬ 
abytes of RAID while retaining your Investment In existing Z^wxArray 
system components. 

JBOD/Tape Inline - Backup your RAID system inline with DLT or 
hot-swap 8mm tape devices all within the same AptxArTay chassis. 

ApixArray subsystems are compatibie with Sun, HP, SGI, IBM, 
Macintosh and PCs, Custom configurations and -48VDC telco mod¬ 
els are also available. 

So, If you are tooking for a new and better way to solve your RAID 
storage problems, study up on Arte con 's New RAID Math, Check 
out our website or give us a call to see how it all adds up! 


1-800-USA-ARTE 

www.artecon.com/raid 


/a 

Capturing The World In Storage “ 

A Member of the A f&rtlic Group of Companies 


iRAB 


6305 El Camino Real, Carlsbad, CA 92009 
Phone 760-931-5500, FAX 760-931-5527 email: raidmath3@artecon.com 
Nihon Artecon 81-03-5458-8260 t Artecon B.V, 31-53-483-2208 Artecon France 33-1-6918-1850 - Artecon U.K. 01344-636390 


Artecon and lie ArtHcyn logo are r^^Eitered trademarks of Ailmcgu, Inc. LyniAimy ig a trademark of Artecon, Inc, AH other trademarks aro proprietary to Lfeeir roapeotive manufacturers. 
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Low power consumption and high performance make Hitachi’s 
SH-3 processor ideal for hand-held devices. By Lyle Supp 


The Heart of Hand-Held PCs 


ntil recently, personal-access 
products such as PDAs have 
met with limited success. 
Among their problems have 
been incompatibility with the user's exist¬ 
ing desktop PC databases, very limited 
performance, and limited capabilities* 
However, with recent advances in pro¬ 
cessor technology and the appearance of 
OSes crafted for personal-access markets 
(e*g*, Windows CE), the limitations of 
such products are diminishing. 

The processors that drive these new 
personal-access products must accom¬ 
modate a demanding array of system 
requirements. High performance and 
throughput are necessary for diem to run 
complex Windows-type OSes, They must 
be small, so that vendors can build com¬ 
pact systems. A low cost is necessary, so 
that companies can price these systems 
competitively. Finally, low power con¬ 
sumption to extend battery life and 
reduce the overall operating cost is a 
primary concern. 

A Tour of the SH-3 

Hitachi developed the SH-3, its latest 32- 
bit RISC processor, to address the de¬ 
manding requirements of emerging 
products such as hand-held PCs (HPCs)* 
The company based the SH-3 on its 
SuperH RISC architecture, which has a 
large, uniform logical address space and 
a high-level-language orientation. The 
SH-3 is a pipelined implementation of the 
SuperH architecture with a large on¬ 
board cache, memory management unit 
(MMU), and software-programmable 
power management functions* 

The first two members of the SH-3 fam¬ 
ily, the SH7702 and the SH7708, are 
housed in a 120-pin Plastic Quad Flat 
Package (PQFP) and 144-pin PQFP, re¬ 
spectively* Both processors are fabricated 
using G*5-micron CMOS technology. 
Because the CPU core size consists of less 


than 6 mm 2 of the overall 43 mm 2 die size, 
the rest of the die is used for on-chip 
memory and peripheral support, as shown 
in the figure “The SH-3 Micro architec¬ 
ts re** below* 

At the heart of the SH-3 is the SuperH 
RISC engine* It has a five-stage pipeline 
with a hardware multiplier, 32-bit inter¬ 


nal data paths, and 25 32-bit registers (i*e*, 
1 6 general-purpose registers, five control 
registers, and four system registers). 
The SH-3 *s engine manages a 4-GB, byte- 
addressable, unsegmented physical 
address space* 

A 16-bit fixed instruction length offers 
significant code efficiency over 32-bit 
fixed-instruction-length processors of 40 
percent to 60 percent, and 60 percent 


compared to conventional variable- 
instruction-length processors* An execu¬ 
tion rate of one instruction per cycle, 
combined with fast clock speeds of 60 
MHz (100 MHz in future releases), lets 
programs run quickly and efficiently. 

A primary determinant of overall 
processor performance is the size of the 


on-board cache. The SH770S integrates 
a full 8-KB four-way set-associative cache. 
An MMU with a resident 128-entry trans¬ 
lation look-aside buffer (TLB) handles the 
efficient management of on - and off-chlp 
memory and reduces power consump¬ 
tion* The MMU uses Address Space Iden- 
tifiers (ASIDs) that implement memory 
protection during multitasking with mul¬ 
tiple virtual memory modes. Thus, each 




The SH-3 processor has a powerful RISC core, virtual 
memory support, and ample I/O interfaces. 
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A Sample HPC System 
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The SH-3* combined with a companion ASIC provides a 
gtueless interface to many HPC system functions. 


process lias its own virtual memory and 
is prevented from accessing the resources 
of another process or the OS kernel. To 
manage the varying requirements of com¬ 
plex OSes, the MMLTs address translator 
uses a paging system that supports either 
I- or 4-KB page sizes for efficient main- 
memory management. 

The SH-3 also features a Bus State Con¬ 
troller (BSC), The BSC allows direct con¬ 
nection with various external memory 
components such as DRAM, static RAM 
(SRAM), synchronous DRAM (SDRAM), 
pseudostatic RAM (PSRAM), and ROM 
to minimize external logic and cost. The 
32-bit external bus consists of 2 6 address 
lines and seven predecoded chip selects. 
These are configurable, so that the SH-3 
can use the appropriate dock speed 
(i.e., one-fourth, one-half, or system 
clock speed) for the type of memory ac¬ 
cessed, on an area-by-area basis in the 
physical address space. You can also spec¬ 
ify bus wait states. The 32-bit width of the 
bus provides enhanced performance over 
narrower 16-bit configurations, although 
the designer can configure the bus for 16- 
bit operations. 

The SH-3 offers support for a large 
number of on-board peripherals with a 
32-bit three-channel timer, a real-time 
clock (RTC), an integer multiplier-accu¬ 
mulator, a barrel shifter, a user break con¬ 
troller for on-chip debugging, and serial 
communications with a smartcard inter¬ 
face, per the ISO 7816-3 sped fication. The 
SH-3 also directly supports a PC Card con¬ 
troller interface. This lets the SH-3 man¬ 
age up to two Type II PC Card slots. 

To address low power consumption, 
even during high-speed operation, the 
SH-3 features some built-in power man¬ 
agement functions. The first category of 
such functions is software-controlled 
power management Three power-reduc¬ 
tion modes—sleep, standby, and module 
standby—are supported. In sleep mode, 
the CPU core stops operating whi le other 
functions remain active. In standby 
mode, an RTC maintains key system data 
while the CPU core and peripherals are 
powered off, enabling current consump¬ 
tion of Jess than 4 microamperes {or 1 
^A if you don't use the RTC). In module 
standby mode, the CPU remains active 
while idle peripheral modules are dis¬ 
abled until needed. 

Because the cache and TLB account for 
about one-third of total power dissipa¬ 
tion, the SH-3 also deploys three hard- 


CPUs 


ware power management schemes aimed 
at reducing cache power dissipation. The 
first scheme has only one of four cache 
data arrays powered when the operat¬ 
ing frequency is sufficiently low for se¬ 
quential operation (less than 40 MHz). 
Above this frequency, the four data arrays 
operate in parallel. 

The second scheme, termed the pulse- 
word technique, restricts the voltage 
swing of the word line so that it is nar¬ 
rower than a full V cc -to-ground swing, 
but wide enough for correct sense-ampli¬ 
fier operation. 

The third scheme is called the isolated 
bit-line technique. In it, column switches 
are placed on bit lines between memory 
cells and latch-type sense amplifiers. 
These column switches reduce sense- 
amplifier loads by isolating parasitic 
capacitance of the bit lines from the active 
sense amplifiers. 

Glove-Fit for HPC 

The capabilities of the SH-3 map partic¬ 
ularly well into HPC applications. For 
cost-sensitive and power-sensitive HPC 
applications, the 100-MI PS (Dhry stone 
benchmark) performance of the SH-3 
makes it a practical solution. The SH-3's 
32-bit architecture with 16-bit fixed 
instruction set efficiently supports 
advanced applications and complex data 
types required by HPC users. Hitachi 


designed the MMU functions, such as 
variable page size, ASID support, and 
cache size, to ensure optimum opera¬ 
tion of leading OSes such as Windows CE. 

The advanced power management 
capabilities of the SH-3 provide for very 
low power dissipation. At 100 MHz, the 
SH-3 dissipates 700 milliwatts. The SH- 
3*s broad spectrum of on-board periph¬ 
eral support (as shown in the figure “A 
Sample HPC System" above) facilitates a 
small HPC system size, reduced parts 
count and cost, and low power con¬ 
sumption. The large volume of proces¬ 
sors that Hitachi produces makes it pos¬ 
sible to price the SH-3 below $25 per unit, 
in lots of 1000. 

The suitability of the SH-3 processor 
for HPC applications is evidenced by the 
fact that it was designed into five of the 
seven Windows CE HPCs that were 
announced at Comdex last year, as well 
as several traditional HPCs and high-end 
PDAs, such as Sharp's Color Zaurus. With 
its on-chip MMU, extensive peripheral 
integration, and power-conservative 
design, the SH-3 provides powerful 
enabling technology for emerging per¬ 
sonal-access products. El 


Lyle Supp is a product marketing manager for 
RISC MPUs/MCUs at Hitachi America, Ltd .* 
Semiconductor and IC Division. You can con¬ 
tact him at lyle.supp#halsp.hitachi.com. 
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BRILLIANCE 

HIGH RESOLUTION MONITORS 


Philips Brilliance monitors bring out your best on the PC 
screen with pixel perfect display plus incredibly high res¬ 
olution, color, accuracy, contrast and consistency.They're 
available in 15". 17", and 21" inch sizes. So, whether you're 
a design professional, office or small business user, oi 
serious game player, we have the right size monitors for 
you. Look into a Philips Brilliance monitors today. 

BU Monitors Website: www: http: / / www. monitors, be. philips, com or fax 
Europe:31 -40-273-5412 USA: I -770-821 -2228 Asia Pacific:852-2-866-73S8 
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Windows NT Workstation 4.0 
on a PC. APC's Back-UPS Pro* 



“ Back-UPS Pro stands as a silent sentinel against lost data 
and burnt-out hardware." 

- ComputerLife Magazine 


“ Back-UPS Pro 420 is a fierce contender with 
software it was our usability tester's top pick..." 

PC Computing 


Back-UPS 

Pro 


“Deftly balancing reliability and value . 
the Back-UPS Pro models integrate a 
checklist of extras that put them among 
the surest power protection buys around." 

Computer Shopper 





more awards for reliability* 
r.,UPS vendors com big 
















Protect Your Entire System! 

FREE 60-page Power Protection Handbook shows how: 


□ YES! Please send me more mron-naiion aboul APC'a Back’UP'S Pro, 

J NO, I an nol interested in Back-UPS Pro at ttite ftme. 

Bui! wquW like a FREE □ Hamflwok* □ Demo Disk* 

Name; ___ _ 

Company;______ 

Tide; _ 

Address; ___ 



City:.__ 

Phcme: _ 

Brand of UPS used? __ 
Brand of PCs used? _ 
Brand of Servers used? 


State: 
Fax: _ 


Zip: 


I 

I 

f 


4.'PS pmicriUm Jtvm it vendor—Hkr APC. imjfy 

OMPCIIIF' r. ■« .- liCH It •' % 


_ a, 888-289-APCC *8173 

pl fa«:(4in)7aa-27B7 
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puts the power of a 
will keep it there... 


If you’re about to invest or have 
already invested in the power of a 
multi-tasking operating system like 
Windows NT Workstation 4.0, 
experts say it’s also time to invest in APC 
protection. Why? Even though Windows NT 
Workstation 4.0 enhances ease of use and 
reliability, you still can’t control bad power, 
which is still the largest single cause of data 
loss. Windows NT provides your organization 
with a lower cost of owner¬ 
ship relative to Windows 
3.1 environments. 

With the affordable 
protection that APC 
offers, that lower 
cost of ownership is 
safeguarded. It does¬ 
n’t make sense to leave 
your Windows NT 
Workstation machine unprotected. 

Unmatched Protection 

Like Windows NT Workstation, Back-lJPS 
Pro provides high performance, and 
industrial-strength reliability. The inevitable 
power problems that threaten your computer 
are no match for the premium power protec¬ 
tion provided by Back-UPS Pro. 

• Automatic Voltage Regulation (AVR) 
provides complete protection against 
extended brownouts or overvoltages, 
without battery drain. 

• CellGuard” intelligent battery manage 
ment extends battery life and provides 
deep discharge protection with fast recharge, 
so Back-UPS Pro is always ready for the 
worst outages. 

Windows NT Workstation enables Internet 
access with the latest and most exciting 
browsers through all the standard TCP/IP 
components. Back-UPS Pro includes protec¬ 


tion for that internet connection with built-in 
lOBase-T network cable or RJll phone line 
surge protection. This ensures power prob¬ 
lems don’t find your computer through the 
use of your modem or network interface 
card. Back-UPS Pro is also backed by a 
$25,000 guarantee that your connected 
equipment will not be damaged by a surge, 
even lightning (see policy for details). 

PowerChute Pro: WorkSafe' 

Windows NT Workstation provides stabili¬ 
ty and security through a number of fea¬ 
tures. Back-UPS Pro enhances that sta¬ 
bility and security, even during a power 
failure. Back-UPS Pro includes 
PowerChute Pro power man¬ 
agement and data saving 
)|| software - FREE. 

While Windows NT pro¬ 
vides native automatic shut¬ 
down, it will not save any work in progress. 
PowerChute Pro’s WorkSafe" feature protects 
and saves open files, then safely closes 
Microsoft Office applications. When the 
power goes out, PowerChute Pro automatically 
activates WorkSafe, even if you’re not there. 

In fact, PowerChute Pro can automatically 
power on and power off your computer, help¬ 
ing to conserve electricity. 

If you compute with Windows NT Workstation 
4.0, and want to ensure the highest levels of 
performance and reliability, protect your desk¬ 
top PC with the UPS that protects more PCs 
than all others combined: APC. 

Computer Shopper’s readers know that their 
"...PC’s best possible friend is an uninterruptible 
power supply (UPS)." They gave the Best Buy 
award to APC’s Back-UPS Pro series. No wonder 
8,000,000 users worldwide agree that APC pro¬ 
vides the world’s most reliable power protection. 


MOOSOFT. 

\Vi\:<;v,sNT 

OGMIKnBLE 



SurgeArresP ft 
ProtectNeP 

.AC and dataline surge 
suppressors 



Starting at $18 


Back-UPS'Dlfice" ft 
Back tIPS Pro 

UPS for PC and advanced 
workstations 


Startini it $198 


aMPtvrt 

Smart-UPS* v/t 

Manageable UPS far 
servers and networks 



Startini at $299 


Matrix-UPS 1 ft 
Accessories 

Modular UPS far client/ 
server datacenters 



Star tin* at $3589 



server 


Michael Mullicane, CIO for 
America II Group, the 17th 
fastest growing company in 
-nJI America according to Inc.’s 

■' I 1994 list says, “It's a no-brain- 

er to protect servers, but we 
learned that it was crazy to 
bog down our MIS staff with 
client-related doumtime and 
diita loss when an APC UPS is such a cost-effective 
solution. Now we properly protect every single work¬ 
station in our entire global network... At the bottom 
line, having a standardized desktop environment that 
includes a fully integrated APC UPS is key to provid¬ 
ing reliable information access to our employees, and 
that’s what we’re all here for.” 



►r 1 * 


FREE 


60-page Power 
Protection Handbook 



□ 


YES! Td like more information about 
Back-UPS Pro. 


□ NO, 


Name:_ 


I'm not interested at this time 
but please send my FREE 60-page 
power protection handbook. 


Title: . 


Company: _ 
Address:_ 


City/Town;_ 

State:_ Zip: _Country_ 

Phone:_ 

Brand of UPS used?_#_ 

Brand of PCs used? _#_ 

Brand of Server used? _#_ 

dept. A2-PR 

(800)347-FAXX PowerFax • E-mail: apctech@apcc.com 
132 Fairgrounds Road, West Kingston, RI 02892 USA 
*1997 APC. All Trademarks are the property of their owners. BP08ES 



(888) 288-APCC X8173 
Fax: (401) 788-2797 
http://www.apcc.com 
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“Unicenter TNG enables us to correlate a wide variety of 
information from desktops, servers and network devices’.’ 
— Steven Ruegnitz 

VP Lehman Brothers s' 


After years of struggling to manage distributed 
networks, network managers are replacing 
their hodgepodge of various tools and piecemeal 
solutions with a single, integrated network 
management solution. 

One that can manage the entire enterprise 
and all your networks, including TCP/IP, DECnet, 
IPX/SPX and SNA. 


Only Unlcenter TNG 
Offers End-to-End 
Management. 


Unicenter® TNG " offers automatic, intelligent, 
object-oriented network management that 
enables you to manage proactively. So you 



Datamation 


Product 

V;ir 



can anticipate and solve problems before 
they happen. 

Unicenter TNG gives you a single point 
of control for your complex and heterogeneous 
global network. Its dynamic auto-discovery 
ensures that your network configuration is 
current. The Real World Interface’” allows 
for better visualization of your network. And 
third-party tools such as element managers 
integrate with Unicenter TNG through its open 
and extensible architecture. 

Unicenter TNG is The 
industry standard For 
Enterprise Management. 


Unicenter TNG is an integrated solution for 
end-to-end enterprise management. With 
support for every major hardware platform 



The Real World Interface uses virtual reality to create a 3-D environ¬ 
ment that represents objects just as they appear in the real world. 


and operating system, Unicenter TNG is open, 
scalable extensible and always vendor-neutral. 


The Best Feature 01 All: 
Unicenter TNG 
Is Shipping Today. 


Unicenter is a proven software solution that's 
available today. It's real, 
mission-critical and up 
and running in thou¬ 


siiimiw; 

TOD1Y 


sands of sites around the world for some of 
the smartest users in the world. Users who 
know that working smarter always beats 
working harder. 


For More information Call 
1-086-064-2360 
OrVisitwww.cai.com 


X 


OMPUTER’ 
iSSOCIATES 

Software superior by design. 


Unicenter TNG 


01997 Computer Associates Internatwvai, Inc . tslandia, NY 11788-7000. AN other product names referenced herein are trademarks of their respective companies. 
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With frameworks across the Mac, Unix, and Windows, could Apple’s 
OS become the best development platform f By Justin Morgan 

Concert’s API Coes Cross-Platform 


Frameworks in a Nutshell 

Concert’s object frameworks do not ship 
with source code; they come with only 
headers and a library. But they can be 
extended by subclassing or through the 


framework of classes for creating GUIs. 
These interfaces feature the exact look 
and feel of the target environment. The 
AppKit is based on several industry stan¬ 
dards. For example, on-screen drawing 
is done using Adobe’s device-indepen¬ 


Web-Objects Interaction 



Web Objects can package any sort of data and export it 
as HTML for use in any Web browser. 


he foundation of Apple’s 
Concert is Next Software’s 
OpenStep, which was orig¬ 
inally an open API designed 
for building cross-platform object-ori¬ 
ented programs. This specification was 
implemented by Next as a group of object 
frameworks and supporting tools that are 
analogous to the Microsoft Foundation 
Classes (MFC) and Metrowerks’ Power- 
Plant library. Java’s class libraries are sim- 
ilar to Concert’s frameworks, but Con¬ 
cert applications run much faster because 
they are compiled. 

Concert Everywhere 

Concert (formerly called “Yellow Box”) 
comprises a suite of tools and frame¬ 
works adapted for the Macintosh from 
Next’s OpenStep products. OpenStep is 
the fourth iteration of NextStep, one of 
the most advanced development envi¬ 
ronments for the past 10 years. A large 
number of software developers have suc¬ 
cessfully leveraged OpenStep to quickly 
create custom applications for Fortune 
500 corporations. 

As a result, Next has refined its frame¬ 
works and tools to a sharp edge, and Con¬ 
cert has thus become one of the best en¬ 
vironments for rapidly prototyping and 
deploying custom applications. Concert 
applications can be cross-compiled and 
deployed in a matter of hours for the next- 
generation Mac OS on Pow erPC, for Win¬ 
dows NT and 95 on x86 processors, and 
for Sun’s Solaris systems. 

Unlike some cross-platform environ¬ 
ments, Concert-built applications have 
the exact look and feel of the target plat¬ 
form. Thus, Macintosh applications writ¬ 
ten with Concert look and feel just like 
all other Macintosh applications. If the 
same Concert source code is compiled for 
Wmdows, then the resulting applications 
will feel and behave just like any other 
Windows applications. 


addition of Objective-C categories (see 
“An Introduction to Objective-C,” June 
BYTE). Also, each framework is abun¬ 
dantly documented and indexed, in both 
hard copy and on-line documentation. 
What follows is a review of each of Con¬ 
cert’s major frameworks. 

The Foundation Kit is Concert's cen¬ 
tral framework. This comprehensive kit 
includes core objects, such as NSOb j ect 
(the superclass for all other classes), 
which all the other frameworks use. The 
Kit contains Concert’s classes for collec¬ 
tions, run loops, strings, numbers, excep¬ 
tions, threads, dates, and many others. 
It contains no GUI-related objects; this 
allows developers to create programs that 
run from a command line, such as Unix 
daemons or command utilities. 

The Application Kit is an extensive 


dent Display PostScript. The text-relat¬ 
ed objects in Concert can emit formatted 
text using Microsoft’s Rich Text Format 
(RTF) standard. 

An innovative development tool, 
called Interface Builder (IB), works with 
“live” AppKit objects for rapid applica¬ 
tion development (RAD). With IB, devel¬ 
opers can lay out an application’s visual 
interface, graphically connect the visual 
objects using a target/action paradigm, 
and then test the application without re¬ 
compiling. When the developer has got 
the right interface—after several quick 
iterations—the layout data is saved in a 
file. This file is later used as a resource 
when the application is compiled to build 
a stand-alone application. 

The Web Objects Framework (WOF) 
is a tool for turning mission-critical data 
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Concert Components on a Sample Network 

PC client 


Client 



Enterprise Objects allow access to any database, and Web 
Objects enable clients to view them with a Web Browser. 


into fancy , dynamic 'Web sites. The WOF 
gathers data from any data source, such 
as a database or mainframe, and packages 
that data into objects. These objects run 
within server applications, and the ob¬ 
jects know how to graphically represent 
themselves by emitting HTML. This al¬ 
lows any modern Web browser to act as 
the viewer for WOF applications. The fig¬ 
ure “Web-Objects Interaction” on page 
51 shows how the various software com¬ 
ponents of a Web Objects site relate to 
each other. Finally, Java development is 
also an integral part of WOF. 

WOF works well within existing cor¬ 
porate environments by adhering to ex¬ 
isting standards. The Web-based appli¬ 
cations that it creates can contain frames, 
forms, and any other standard HTML 
constructs. In addition, security features, 
such as Secure Sockets Layer (SSL), S- 
HTTP, and firewalls, work with WOF. 

The Enterprise Objects Framework 
(EOF) provides object-oriented access to 
relational databases. EOF is a database- 
independent persistence API, and it works 
well as a persistence mechanism for Web 
Objects or any Concert application. Con¬ 
ceptually, EOF maps a DBMS table defin¬ 
ition to a class. Each row in a table there¬ 
fore represents an instance of that class. 

EOF supports access to many ven¬ 
dors’ databases by using an adapter that 
translates EOF’s object-oriented applica¬ 
tion-level API calls to corresponding low- 
level Informix, Oracle, Sybase, or ODBC 
calls. EOF has an open, extensible archi¬ 
tecture and can support any RDBMS/ 
OODBMS; third parties are working on 
adapters that access other databases. 

Distributed Objects (DOs) are an in¬ 
tegrated part of Concert, but they don*t 
belong to a framework perse—any class 
developed with Concert is potefitially dis¬ 
tributable. DOs offer a powerful mecha¬ 
nism for locating and accessing remote 
objects. 

Concert’s DOs are not CORBA-com- 
pliant, but Apple might add hooks to 
CORBA in the near future. In the mean¬ 
time, Apple’s Portable Distributed Ob¬ 
jects (PDO) product allows objects to be 
compiled and deployed on all popular 
Unix variants. This lets such compute¬ 
intensive objects reside on high-powered 
servers and interoperate with any Con¬ 
cert object on a network. 

Windows developers will be happy 
to learn that Concert tools on Windows 
support OLE connectivity via OLE Auto¬ 


mation. Apple also offers a tool, called 
D’OLE, that works as a bridge between 
OLE and PDO. This pair of products 
makes OLE into a viable multiplatform 
distributed-object solution. 

Cross-Platform 
Development? 

As this article illustrates, Concert allows 
developers to create and deploy solutions 
on the Mac, under Windows or Unix, or 
on any combination of these. Concert of¬ 
fers a wealth of tools and frameworks for 
building applications or Web sites that 
utilize existing databases. Furthermore, 
legacy systems can be easily integrated 
with Concert. The figure “Concert Com¬ 
ponents on a Sample Network” above 
shows some sample Concert components 
and the machines on which they would 
commonly run. 

All this might seem like a program¬ 
mer’s nirvana, but there are still many 
remaining issues to be resolved before 
Rhapsody and Concert come to market. 
Probably the most visible problem for 
Concert developers is the learning curve 
for Concert frameworks. Learning Ob- 
jective-C is easy and takes only a few days. 
Because of Concert’s clear and intuitive 
interface, the development tools are easy 
to learn as well. However, acquainting 
one’s self with the entire set of frame¬ 
works can take several months. Fortu¬ 
nately, developers generally need to learn 


and use only a subset of each framework. 

Another issue is that it’s hard to find 
experienced OpenStep developers. Ap¬ 
ple’s developer-relations department 
must strive to entice developers to learn 
Concert; otherwise, some corporations 
and independent software vendors will 
shy away from Concert because it’s eas¬ 
ier to find C++ developers. Apple can 
help by keeping the developer-entry costs 
low—a lesson that Next never learned. 

Although Concert is already standards- 
based, Apple should strive to add stan¬ 
dards compliance wherever possible. For 
example, developers would welcome a 
fully CORBA-compliant Distributed Ob¬ 
jects system, or an Object Database Man¬ 
agement Group (ODMG)-compliant op¬ 
tion for database connectivity. 

In the final analysis, these nits are in¬ 
significant in comparison to the incredi¬ 
ble flexibility and power of Concert. Any 
developer who has used Concert will tell 
you that it’s a compelling environment 
for anyone who wants to develop a sin¬ 
gle source base and then deploy it on the 
Mac, Windows, and Unix. Apple’s Con¬ 
cert is clearly an excellent solution for 
almost anyone, even those who only do 
Windows. □ 


Justin Morgan has been programming Open- 
Step/NextStep since it was available only in 
a black cube. You can reach him at jmorgan 
@objectron ics.com. 
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JavaOS uses a slim kernel that draws additional system services 
from servers on demand . By Charles Mirho and Tom Clements 

JavaOS: Thin Client, Fat Service 


uring the first part of this 
decade, fat clients prevailed 
on enterprise networks. 
These were desktop PCs 
whose general-purpose approach to com¬ 
puting resulted in bulging application 
programs that overran hard drives. The 
OS required to run them went on a RAM- 
page, requiring many megabytes of RAM 
and even more disk space. 

We are now seeing thin-client network 
computers (NCs) with a streamlined ap¬ 
proach to computing. No longer fat, no 
longer stand-alone, no longer even bound 
to the desktop, such minimalist client 
machines require less RAM and can even 
forgo a hard drive. 

How does theNC accomplish this? It's 
dynamically linked to powerful Internet 
or intranet servers. Only a small per¬ 
centage of the system services reside on 
the NC at any given time; the remaining 
services are stored on the server and 
loaded on demand. Put another way, the 
servers store most of the non essential sys¬ 
tem services, and the NC dips into them 
only when JavaOS says so. The result is a 
thin client with fat services available. 

A Portable OS 

JavaSoft designed JavaOS around the Java 
Virtual Machine (JVM). The JVM is the 
central component of the platform-inde¬ 
pendent run time module. Additional 
system services (written in Java) are lay¬ 
ered on top of the JVM, as well as vari¬ 
ous APIs derived From the Java Develop¬ 
ment Kit (JDK), These services and APIs 
have the traditional advantages of the 
Java language: dynamic class loading, 
run-time binding, platform indepen¬ 
dence, and security, 

JavaOS is well suited for companies 
that want to standardize on a full-scale 
solution, because you can run Java appli¬ 
cations—without porting—on every 
java-enabled platform. With JavaOS 


powering both the boss's JavaStation and 
a field-service representative's remote 
paging device, information flows in a uni¬ 
form and consistent format throughout 
the enterprise. 


JavaOS Architecture 



JDK - Java Development Kit 
JDI = lava Driver Interface 
JPI = Java Platform Interface 
JBI - Java Boot Interface 
AWT = Abstract Windowing Toolkit 


Two-thirds of JavaOS is written in Java, 
while the microkernel is written in C. 

Because it’s portable, you can install 
JavaOS in any number of embedded 
devices. It operates with native kernels 
such as Mach and Solaris's Green Threads 
(a cooperative multitasking kernel that 
early JavaStations use), and with a vari¬ 
ety' of real-time OS (RTOS) kernels, 
j a vaS o ft ac hieve d J a vaOS 1 s portab i i i ty 
by writing a great deal of it in the Java lan¬ 
guage, In fact, JavaOS TO consists of 68 
percent pure Java (a percentage that will 
grow in the future as the company adds 
more JDK support), 30 percent native C 


code, and 2 percent assembly language. 

JavaOS has already been ported to 
numerous processors. These include the 
StrongARM, the PowerPC, the SPARC 
family of processors, the Hitachi 5H-3, 
and the x86 product line from the 486 
on up. The JavaOS license includes per¬ 
mission to modi fy system services, as long 
as you maintain compatibility with JDK 
standards. 

lavaOS Architecture 

JavaOS runs in a single address space, 
regardless of the platform it operates 
on. There is no supervisor mode, al¬ 
though it supports trusted code for device 
drivers. Trusted code lets drivers access 
classes not available to normal Java appli¬ 
cations. A collection of classes called the 
Java Driver Interface (JDI) provides sup¬ 
port for device drivers. 

The heart of JavaOS remains the JVM. 
Java system services, drivers, applets, and 
applications execute on the JVM. A 
microkernel provides basic platform ser¬ 
vices, as shown In the figure "JavaOS 
Architecture," There is also a bootstrap 
loader (which is called the hooter) that 
loads the core OS image. JavaSoft wrote 
the JavaOS microkernel mostly in C, It 
also uses small assembly language rou¬ 
tines in areas where optimum perfor¬ 
mance is required. 

The microkernel performs two main 
functions. First, it 5 s tailored to a specific 
hardware platform so that it delivers opti¬ 
mum JVM performance. Second, the 
microkernel implements platform-spe¬ 
cific functions such as multithreading, 
multiprocessing, memory management, 
interrupt handling, and native accelera¬ 
tion for critical system operations (e.g., 
video output). 

Because it adheres to the thin-client 
model, the JavaOS native kernel weighs 
in at around 90 KB. The JVM and C sup¬ 
port classes increase this footprint by 250 
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Booting JavaOS 



O Boot code generates IEEE-1275 device tree. 

0 Device manager uses the tree to locate devices in the ROM file system. 

0 The file system uses HTML tables whose URLs point to either an image in ROM 
(the network driver) or to a file on the network. 

O After the drivers are installed, the device manager builds a device database for use 
by 0$ services. 


JavaOS uses an Open Firmware device tree supplied by the 
boot code to locate the platform's device drivers. 


KB. Support for JDK 1.0 classes adds 1 MB 
of Java code, and JDK 1.1 support adds 
1.5 MB to that. Thus, for 2 MB you get an 
embedded OS, while 8 MB (16 MB is rec¬ 
ommended) gives you a network-capa¬ 
ble OS with a browser. 

JavaOS Boot System 

The JavaOS boot system consists of 128 
KB of code (this varies with the imple¬ 
mentation), whose duty is to first load the 
core OS image and inform it of the device 
configuration of the platform. The out¬ 
put of the boot interface is a standard 
IEEE-1275 Open Firmware device tree, 
which defines the platform’s devices and 
their interconnections. 

For simple devices such as pagers, this 
information may consist of a precom¬ 
piled data structure. For NCs with expan¬ 
sion slots, this boot configuration is deter¬ 
mined using an OpenBoot PROM. JavaOS 
is bootable from ROM, flash memory, a 
hard drive, a floppy disk, or the network. 
Booting JavaOS from the network en¬ 
sures that the most current core OS image 
is loaded to the client, but it increases net¬ 
work traffic. 

Device Drivers 

JavaOS drivers access devices indirectly 
through platform classes that abstract 
interrupts, addressing, and memory man- 
agement from the device hardware. 
Because drivers are shielded from direct 
contact with the hardware, OS integrity 
is maintained and processing errors are 
minimized. 

Although independent of the system 
memory model, addressing scheme, and 
interrupt architecture, device drivers are 
nonetheless tied to a specific device/bus 
combination. In this sense, drivers still 
reflect the idiosyncrasies of particular 
devices and the bus architectures for 
which they are designed. 

Drivers are associated with devices by 
way of a ROM file system linked into the 
OS binary. A special driver directory con¬ 
tains entries for device drivers appropri¬ 
ate for the platform. 

Some of these drivers are linked in; in 
other words, their code is part of the basic 
OS image. The JavaOS network driver, 
for example, is always linked in, because 
it must be present at boot time to obtain 
other system services from the network. 
Other drivers exist outside the core OS 
image; the code for these drivers may be 
resident on the network. 


Because JavaOS is network-centric, 
you use HTML files to identify drivers in 
the ROM file system. One entry in a 
driver HTML file is a URL defining the 
location of the driver code. This URL 
can point to a location in the OS binary 
(as in the case of the linked-in network 
driver), or it can point to a location on the 
network. 

A special system class known as the 
device manager reads device information 
from the device tree and builds the sys¬ 
tem device database. This database 
includes entries for each device on the 
platform. It keeps track of which class 
files implement interfaces to the differ¬ 
ent devices. The device manager uses the 
ROM file system to associate interfaces 
and devices with device drivers, as shown 
in the figure “Booting JavaOS.” 

Because device drivers in JavaOS are 
identified using HTML files, it is possible 
to use a Web browser to view the sys¬ 
tem-device topology even on another 
JavaOS client (permissions allowing). 
This is useful for remote diagnosis and 
debugging. 

It is also possible for the system device 
database to update itself dynamically as 
devices are added or removed from the 
system. This is true whether access occurs 
by way of hot-pluggable cards or by net¬ 
work installation. 


One Hot Brew 

JavaOS provides fat-client functionality 
with a thin-client footprint. Eventually, 
JavaOS can be counted on to let large 
enterprises standardize on a scalable Java 
delivery solution for pagers, digital 
phones, NCs, and workstations. 

JavaOS provides an opportunity for 
kernel vendors to expand into the larger 
market for Java-application platforms. 
By embedding its kernel beneath JavaOS, 
a kernel vendor maintains the techno¬ 
logical advantages of its product while 
gaining competitive access to a large 
installed base of Java applications. 

Large-scale deployment of JavaOS may 
lead to increased network traffic and 
greater vulnerability to server downtime. 
But future versions are expected to imple¬ 
ment object caching, possibly based on a 
least-recently-used algorithm. Object 
caching will substantially lessen network 
traffic and decrease vulnerability to server 
downtime. Caching may require the pres¬ 
ence of flash memory or a small hard 
drive on the client platform. □ 


Charles Mirho is an author!programmer work¬ 
ing in Silicon Valley. You can reach him at 
mirho@pacbell.net. Tom Clements is a tech¬ 
nical uniter for Sun Microsystems* JavaSoft 
division. You can reach him at tom.clements 
@eng.$un.com. 
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Making a robust ATM network requires more than extra cables. 
Proper switch and router configuration is crucial. By Jeffrey Fritz 



Bulletproofing ATM, Part 2 



I ast month we discussed vari¬ 
ous methods of providing 
redundancy for asynchro- 
I nous transfer mode (ATM) 
backbone networks. We explained how 
setting up ATM switches in a full-mesh 
configuration and connecting end-sta¬ 
tions in a dual-homed fashion provides 
fault tolerance. We also said that creating 
redundant LAN Emulation Server/Broad¬ 
cast and Unknown Server (LES/BUS) pairs 
using multiple ATM devices was a good 
method of ensuring the availability of 
LAN Emulation (LANE) services. This 
month* we'll go into the details of creat¬ 
ing redundant LANE services, and we'll 
learn how T redundancy for an ATM net¬ 
work can sometimes work against you. 


Redundant LES/BUS Pairs 

The ATM Forum's upcoming LANE Ver¬ 
sion 2,0 will provide redundancy for 
LANE services. The February 1995 LANE 
1.0 specification doesn't provide details 
for LANE redundancy, but from an imple¬ 
mentation perspective it doesn’t pro¬ 
hibit redundancy. Under LANE 1.0, ven¬ 
dors have implemented methods of 
providing LANE redundancy that may or 
may not interoperate-—even though they 
provide the same form of redundancy. 

One of the most common forms of 
LANE redundancy allows each LES to be 
made aware of all the other LANE servers 
on the same emulated LAN (e-LAN). 
When this occurs, the LESes are said to be 
operating as “cooperating pairs.” Of 
course, the ATM devices running LANE 
services must be able to support redun¬ 
dant LES/BUS pairs. 

The figure “Redundancy for Emulat¬ 
ed LANs” illustrates how redundant 
LES/BUS pairs can be configured. Notice 
that LAN emulation client (LEG) A is 
served by LES/BUS pair 1, LEG B is served 
by LES/BUS pair 2, and LEG C is served by 
LES/BUS pair 3. Tn reality, multiple LECs 


Redundancy for Emulated LANs 

Point-to-multipoint 

Point-to-multipoint LES 3 to LES 1, LES 2 

LES 1 to LES % LES 3 



LES = LAN Emulation Server Note: Similar p 0 int-to-m□ Itipoiat 

BUS = Broadcast and Unknown Server connections exist for BUS 1,2, and 3. 

LEG as IAN Emulation Client They have been omitted for clarity. 


Redundant LES/BUS pairs provide load sharing 
and eliminate singie-pointfailures. 


can and usually are supported by a sin¬ 
gle LES/BUS pair. However, for simplici¬ 
ty we have shown only one LEG per 
LES/BUS pair. 

Cooperating LES devices use point-to- 
multipoint connections from each LES to 
each of the other LES pairs associated with 
that particular e-LAN. As can be seen from 
the figure, there is a point-to-multipoint 
connection from LES 1 to LES 2 and LES 
3. Similarly, LES 2 has point-to-multipoint 
connections to LES 1 and LES 3. And LES 
3 has a point-to-mu Iti point connection 
to LES 1 and LES 2. Using the point-to- 
multipoint connections, each LES 
becomes aware of the other LF.S servers 
on its e-LAN and can exchange informa¬ 
tion with them. Since the same configu¬ 
ration information exists in all the coop¬ 
erating LANE servers, should one of the 
LES/BUS devices fail, another pair sim¬ 


ply takes over for the failed device. The 
same redundancy occurs if a cable feed¬ 
ing a LES/BUS device is cut. 

For clarity, the figure shows only the 
connections to the LANE servers. How¬ 
ever, the same kind of redundancy is usu¬ 
ally done for the BUS as well. Each BUS has 
point-to-multipoint connections to all the 
other BUS pairs in the e-LAN. Should one 
BUS fail, another can take its place. 

Fault-Recovery Times 

Tn connectionless networks like Ether¬ 
net, every packet is routed individually. 
This makes fault recovery easy and rapid. 
However, ATM relies on calls placed 
through virtual channel connections 
(VCCs) to move data through the net¬ 
work. When a disruption occurs, the 
switches in an ATM network must reroute 
the existing calls. This takes time. Also, 
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Redundant Connections Without Loops 




Fiber A 



ATM switch A 

fiber b 



ATM switch 6 

Fiber D 




Fiber E 

ATM switch C 




ATM switch D 



Fiber F 




Cost from switch A to B: Over fiber A = 0 

Over fiber D and C = 10 
Over fiber B and E = 15 


Loops can be eliminated by specifying preferred 
routes among the switches. 


the ATM network has to deal with more 
than one call type. Some calls are set up 
over a data-direct VCC. The data-direct 
VCC carries unicast user data. That is, the 
VCC acts as a typical data circuit, much 
like a telephone connection. Other calls 
are set up over control-direct or config- 
ure-direct VCCs. These VCCs are pri¬ 
marily used for LANE services and broad¬ 
casts. They are analogous to the 
telephone system’s control infrastructure 
that helps route calls from the calling to 
the called party. These VCCs typically 
support connections to the LES and BUS. 

When a network outage interrupts 
only the data-direct VCCs, recovery times 
tend to be rapid. This is because the con¬ 
trol- and configure-direct VCCs are still 
alive, so the LANE services themselves are 
unaffected by the outage. All that is 
required is reconnecting the data-direct 
calls, a fairly straightforward process. 

However, when control- or configure- 
direct VCCs are disrupted, the LANE ser¬ 
vices themselves are interrupted. The 
LANE clients that lose LANE services make 
a graceful (we hope) exit from the ATM 
network. Before the data-direct calls can 
be restored, the LANE clients must recon¬ 
nect with the appropriate LES/BUS and 
reregister with the LANE services. This 
process takes considerably longer than 
simply reconnecting data-direct calls. 

The good news is that in either case the 
recovery will be rapid, depending on 
which links are disrupted and how many 
switches are involved. In a typical back¬ 
bone network, calls can be restored in 
under 30 seconds. For network outages, 
that’s a very respectable amount of time. 

Bridge Loops 

Loops occur when there are multiple 
paths from a source to a destination in a 
bridged environment. Bridge loops are 
nasty: They cause traffic storms that can 
easily bring an entire enterprise net¬ 
work to its knees. Keep in mind that 
redundant links, if not properly config¬ 
ured, can become bridge loops. 

In LANE version 1.0, everything with¬ 
in an e-LAN is bridged. This makes it easy 
to accidentally create loops since, in pro¬ 
viding redundancy, we are indeed creat¬ 
ing multiple parallel paths. However, 
there are steps that can be taken to elim¬ 
inate bridge loops. 

Some ATM switches support the IEEE 
802. id Spanning Tree protocol. Spanning 
Tree was developed specifically to pre- 
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vent bridge loops. It does this by assign¬ 
ing path costs to parallel links. Simply put, 
the Spanning Tree algorithm automati¬ 
cally turns off the switch or bridge ports 
on parallel links with the highest path 
cost. This disables the parallel paths and 
prevents looping. If the primary link fails, 
the algorithm turns back on the port con¬ 
necting the redundant path. 

Unfortunately, not every ATM switch 
supports Spanning Tree. However, even 
in these switches, looping can be avoid¬ 
ed. Suppose switch A in the figure 
“Redundant Connections Without 
Loops” is told that the cost to switch B 
over fiber A is zero. However, the cost 
to B through alternative paths, such as 
fibers D and C or B and E, is 10 or 15, 
respectively. Since the redundant paths 
are associated with higher costs, they will 
not be used unless the primary path does 
not exist. Therefore looping is less like¬ 
ly to occur. The cost values are config¬ 
ured on a port-connection basis by the 
network administrator. No matter what 
method you choose, the goal is to have 
redundant paths stay dormant until the 
main paths fail. 

Proactive Monitoring 

It is easy to become overly reassured by 
networks designed with a high degree of 
redundancy. However, this false sense 
of assurance can be dangerous. More 
than a few network managers have been 
surprised when their already wrapped 
FDDI rings suffered an additional failure. 
Sadly, these managers were blissfully 


unaware of the original wrap until the 
network was neatly sliced into two by the 
second failure. 

Clearly, quick action must be taken to 
correct the initial situation, particularly 
if the network’s redundancy masks a seri¬ 
ous problem. The staff should proactively 
monitor the network’s health to ensure 
that it is fully functional. This means reg¬ 
ular and careful checks on fiber connec¬ 
tions, switches, routers, and ATM end- 
stations. Suffice it to say that monitoring 
the network’s state with management 
tools such as SNMP or Integrated Local 
Management Interface is essential. 

Surviving Loss 

ATM networks can be built with the abil¬ 
ity to survive the loss of multiple cables 
and multiple switches. Combining redun¬ 
dant, cooperating LES/BUS services with 
full-meshed and dual-homed cabling pro¬ 
vides a high degree of survivability to any 
ATM network. This means that even with 
its connection-oriented, point-to-point 
and point-to-multipoint configuration, 
an ATM backbone can still be made bul¬ 
letproof. Should an ATM switch go down, 
or a cable feeding it fail, the network 
will survive. □ 


Jeffrey Fritz (jfritz@wvu.edu) is responsible 
for advanced network technology at West Vir¬ 
ginia University. Fie is the author of Remote 
LAN Access: A Guide for Networkers and 
the Rest of Us (Manning Publications!Prentice- 
Hall PTR) and Sensible ISDN Data Applica¬ 
tions (West Virginia University Press). 
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Good-Bye, GUI 


HELIX), 

NUI 


Network-centric user interfaces 
are coming to PCs as well as 
to network computers. 

By Tom R. Halfhill 


n f your computer has a screen and is on a network, 
you need to read this article. Why? More than a 
dozen network-centric user interfaces are coming 
to PCs and network computers (NCs) this year, from 
the likes of Apple, IBM, Lotus, Microsoft, Netscape, Oracle, 
Sun, and others. It’s the biggest revolution in GUIs since 1984. 
And it's happening so fast that even the buzzwords can’t keep 
up. Nobody can agree on what to call them: NC GUIs {for net¬ 
work-centric graphical user interfaces), WUls (for Web user 
interfaces), virtual desktops, active desktops, or Webtops? 

To settle the confusion, BYTE suggests NUI (pronounced 
“new-ee”), short for network user interface. NUIs offer a con¬ 
sistent, browser-like interface for navigating local and remote 
file systems. They can display Java applets and other dynamic 
Web content on their desktops without a Web browser. They 
automatically update dynamic content using “push” and “pull” 
Webcasting technologies. And they will blur the increasingly 
irrelevant distinctions between native/cross-platform and local/ 
remote applications. 

Most NUIs will offer at least the option of storing or mir¬ 
roring a client's local state on a server—whether the client is 
an inherently stateless NC ora regular PC. By shifting complex¬ 
ity away from clients and toward professionally managed serv¬ 
ers, organizations can slash their administration costs* This also 
gives users the freedom to remotely access their applications 
and personalized workspaces from any networked computer 
in the world. 

While most developers are designing their NUIs for low- 
cost NCs, the wave is sweeping PCs along, too* Microsoft is add¬ 
ing browser-like file navigation to Memphis (aka Windows 
97) and Windows NT and is embedding Internet Explorer 4.0 


Assembling the Network 
User Interface 

This composite screen shows some 
features from a dozen different NUIs. 


NUIs improve the way users interact with 



Single-click icons on the task 
bar allow users to instantly 
switch between applications. 


Some NUIs are easy to 
customize because their 
screen dements are written in 
HTML, JavaScript, and Java. 


Administrators or users can 
customize the task bar. 


computers and networks. Instead of 
manipulating direct representations of disk 
drives and directories, users navigate local 
and remote resources with browser-like tools 
and hyperlinks. NUIs will make it easier for IS 
departments to customize and manage 
desktops throughout their organizations. 

And because most NUIs can store the 
desktop’s state on a server, users can log 
in from any machine and feel at home. 
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Pager window 
displays brief 
messages. 


Terminal emulators run 
legacy applications on 
mainframes and 
enterprise servers. 


Scrolling marquee displays 
dynamically updated information 
from stock tickers or news feeds. 



Users see consistent views of 
local and remote resources on 
local drives, LAN servers, and 
the Internet. 


Windows, Mac, and Unix 
applications run natively on 
the local system or remotely 
on servers. 
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Java applets and 
applications run 
directly on the desktop 
without a browser. 


A Java Virtual 
Machine and just-in- 
time compiler are 
standard components 
of the native OS. 


Users can search network directories 
on intranets and the Internet for 
e-mail addresses, phone numbers, 
and mailing addresses. 
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deeply into Windows. IBM has already 
added some network-centric features to 
OS/2 Warp 4, such as a Java Virtual Ma¬ 
chine (VM). IBM is also developing a NUI, 
code-named ‘"Bluebird,” that will offer a 
compromise between thin-client NCs and 
fat-client PCs. Apple is weaving quick In¬ 
ternet access into Mac OS 8 (aka Tempo) 
and Rhapsody, along with personal Web 
publishing and other features. Netscape’s 
Constellation is a NUI that overlays a PC’s 
existing GUI. 

For NCs, there are even more NUIs on 
the way. Oracle’s NC Desktop runs on NCs 
that comply with Oracle’s NC reference 
platforms. IBM has a NUI for its PowerPC- 
based Network Station. Sun Microsys¬ 
tems’ Hotjava Views runs on Sun’s SPARC- 
based JavaStations or any machine with 
a Java VM because it’s written in Java. The 
same goes for TriTeal’s SoftNC, Lotus 
Development’s Kona Desktop, The Santa 
Cruz Operation’s (SCO’s) Tarantella Web- 
Top, and Ulysses Telemedia’s Virtual Com¬ 
puter OS (VCOS). Netscape wrote Con¬ 
stellation in HTML, Java, and JavaScript, 
so it, too, runs on multiple platforms. 

The primary target for all these re¬ 
vamped GUIs and NUIs is corporate us¬ 
ers who enjoy fast, direct access to LANs 
and the Internet. Some mobile users, tele¬ 
commuters, and consumers with slower 
dial-up connections will also find them 
useful. Beyond the scope of this article, 
however, are NUIs for consumer-oriented 
network devices, such as WebTV set-top 
boxes and the Sega Saturn. 
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Microsoft's Active Desktop embeds Internet Explorer 4.0 
into the OS to add network-centric features to Windows. 


1. Web pages can appear on the desktop 
without a browser. 

2. Users can still launch a stand-alone 
Web browser, but it’s no longer necessary. 

3. Web content on the desktop can 
include dynamically updated information 
from “push" services, Java applets, and 
ActiveX controls. 


4. Instead of wallpaper, the entire desktop 
could be a Web page (not shown). 

5. Web servers can display pages or 
scrolling marquees on the task bar (not 
shown). 

6. Users can browse remote or local 
resources by entering URLs or directory 
names here. 


Comparing NUIs 



Constellation 

HotJava Views 

Kona Desktop 

Memphis/ 

Active Desktop 

Mac OS 8 

Vendor 

Netscape 

Sun/JavaSoft 

Lotus 

Microsoft 

Apple 

Hardware platform 

Cross-platform 

Cross-platform 

Cross-platform 

x86-based PCs 

Macintosh 

NUI code base 

HTML, JavaScript 

Java 

Java 

Native code 

Native code 

Applications software 

Native, Java 

Java 

Native, Java 

Native, Java 

Native, Java 

Can run legacy apps** 

✓ oil. 

/ 

/ 

/ 

/ 

V 

Includes Java VM 

✓ 

/ 

✓ 

✓ 

/ 

Introduces a new Ul 

■ / lllBil 

/ 

/ 

Partly 

Partly 

Includes Web browser 

/ 

/ 

/ 

/ 

/ 

Runs Java on desktop 

1 / \msssKss 

✓ ZMM l " 

/ 



Stores state on server 

/ 

/ 

/ 

Optional 


Release date 

June 1997? 

March 1997 

Summer 1997 

Late 1997/early 1998 

Summer 1997 


* NC Desktop will run on Oracle-standard network computers with ARM, StrongARM, and x86 microprocessors. 

** So-called legacy applications include IBM 3270 and 5250; DEC VAX/VMS; Unix character-based programs; the X Window System; and Microsoft Windows. 
/ = yes. 
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Bury the Browser 

The appearance of two or three NUIs 
might be chalked up to coincidence, but 
an avalanche of NUIs signifies a major 
trend. The reason, of course* is network¬ 
ing- LANs have been around for more than 
a decade, but only in the past few years 
have data networks become nearly ubiqui¬ 
tous, In large- and medium-size corpora¬ 
tions, 94 percent of desktop PCs are teth¬ 
ered to networks, according to Greg Cl ine, 
director of network integration and man¬ 
agement research at the Business Research 
Group, Even on home computers and lap¬ 
tops* modems are virtually standard equip¬ 
ment* so practically everyone has at least 
intermittent access to a network. 

It’s easy to see why GUIs are falling be¬ 
hind. Their original designers were trying 
to replace comm and dine interfaces with 
graphical views of the file system and OS, 
Their goal was to make it easier to manage 
a few megabytes of local resources. But 
today's users confront a virtual file system 
that's global in scope and adds up to tera¬ 
bytes. 

Rampant networking would be reason 
enough to add network-centric features to 
desk-centric GUIs, But there are six other 
reasons why ids time for something NUI: 

Executable content. Today's software 
is no longer just native and local. Instead 
it might arrive on the spur of the moment 
from a server machine located thousands 
of miles away. What's more, the "appli¬ 
cation” might be a live stock ticker or a 
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Netscape's Constellation runs on almost any platform 
and hides the native OS's GUI behind a NUI. 


1 Constellation is written In HTML and 
JavaScript, so organizations can 
customize its appearance on intranets. 

Hyperlinks to Web pages can appear 
directly on the desktop. 

Icons that link to local native appEica- 
tions and documents can also appear on 
the desktop. 

4 Pop-upwindowsallowusersto search 


network directories for e-mail addresses 
and phone numbers. 

5. This sliding window is a task bar con¬ 
taining hyperlinks to documents, applica¬ 
tions, and other resources, 

6 . The Constellation desktop is actually 
a full-screen Web browser (Netscape 
Communicator) stripped of its usual 
buttons and menus. 
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Oracle's NC Desktop runs natively on NCs with x86, ARM, and 
StrongARM processors. The x86 version also runs on PCs. 


1. Switch applications by single-clicking 
on the task bar. 

2. The scheduler is running in the fore¬ 
ground, while the address program runs in 
another window. 


3. A button bar controls the scheduler. 

4. An optional scrolling marquee displays 
information automatically downloaded 
from servers. 

5. The OS renders all documents as HTML. 


news feed that your system automatically 
updates by polling a Web server. 

Legacy code. Programmers can’t rewrite 
legacy applications overnight. So, all NUIs 
provide gateways to legacy programs and 
databases—often as Java applets that emu¬ 
late legacy terminals. 

Neiv users. Many new users concentrate 
on a few basic tasks and don’t need a full- 
featured GUI any more than the average 
snapshooter needs a Hasselblad. 

Rethinking the GUI. Software engineers 
are reconsidering old assumptions and ap¬ 
plying new knowledge. Some NUIs discard 
features that cause trouble for casual users, 
such as double-clicking, overlapping win¬ 
dows, hierarchical menus, and hieroglyph¬ 
ic button bars. 

Remote access. NUIs will make it easi¬ 
er for mobile workers to exchange e-mail, 
tap into corporate networks, and dupli¬ 
cate their desktop experience from remote 
locations. 

Changing work forces. NUIs can make it 
easier to share computers among workers 
by storing local state on a server, so users 
can access their personalized workspaces 
no matter where they log on. 

All NUIs have one thing in common: 
They try to make network resources seem 
as familiar as local resources. Of course, 
they can’t hide the physical boundaries 
imposed by bandwidth limitations. A re¬ 
mote Web server will always take longer 
to access than an internal hard drive. But 
what a NUI can do is make those bound¬ 
aries seem less abrupt. 

One way to do this is to present a uni¬ 
versal, graphical view of all resources. An¬ 
other is to integrate networking into com¬ 
mon desktop operations rather than force 
users to launch special programs to per¬ 
form tasks that are becoming routine. 
Over time, NUIs will absorb the functions 
of the separate client programs that are 
now required to use networks: Web brows¬ 
ers, newsreaders, FTP clients, e-mail cli¬ 
ents, HTML editors, and more. 

Web browsers are the trophy target for 
this kind of integration because brows¬ 
ers have become the prime application in 
network-centric computing. Ironically, 
nobody is doing more to make browsers 
obsolete than the two leading browser 
vendors: Microsoft and Netscape. With 
Memphis, Microsoft threatens to make 
Navigator irrelevant by embedding In¬ 
ternet Explorer 4.0 into Windows. With 
Constellation, Netscape threatens to make 
Windows irrelevant by expanding its 


browser into a full-screen desktop that 
hides Windows behind a curtain. 

Microsoft appears to be going further 
than Apple, IBM, or any Unix vendor in 
remodeling its GUI. Memphis and Win¬ 
dows NT will implement a new Microsoft 
strategy called “Web PC”—the grand uni¬ 
fication of the Web and the desktop. 

Soon Windows users will be able to nav¬ 
igate local disks and LAN servers by choos¬ 
ing an optional Web View that works like 
a Web browser, complete with single-click 
Forward and Back buttons and book¬ 
marks. Or they’ll be able to navigate Web 
sites with the familiar Windows Explor¬ 
er instead of a browser. Folders on local 
disks and LANs can have “home pages” 
constructed with HTML, Java, JavaScript, 
VBScript, and ActiveX controls. Web con¬ 
tent can appear in windows directly on 
the desktop or on the task bar, without a 
browser. In fact, the entire Windows desk¬ 
top can be a Web page, and it can period¬ 
ically update dynamic content by polling 
Web servers as a background task. 

Windows users will still be able to 
launch Internet Explorer 4.0 as a stand¬ 


alone application. But they will have less 
reason to do so (or to launch anybody 
else’s browser) because it’s so tightly in¬ 
tegrated. In effect, Internet Explorer and 
the Windows Explorer will be virtually 
the same thing. 

What makes this possible is an ActiveX 
control in Internet Explorer that can dis¬ 
play HTML, run Java applets, and work 
with other ActiveX controls. In version 
4.0, that control now hooks directly into 
the OS. Microsoft has added another Ac¬ 
tiveX control that allows the Windows 
Explorer to navigate local folders with a 
browser-like interface. 

Microsoft’s Active Desktop turns the 
entire computer screen into a virtual Web 
browser. The idea is to replace static wall¬ 
paper and mindless screen savers with use¬ 
ful content. Your desktop could be CNN’s 
home page, or a Web page you design your¬ 
self, or a page supplied by your company. 
You can even display multiple Web pages 
in separate floating windows. If any pages 
contain dynamic content, Windows period¬ 
ically updates them according to a sched¬ 
ule that you specify. continued 
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Choose one power supply, or N . 
a redundant N+l load-sharing, 
hot-swappable configuration 


Optional hot-plug SCSI 
array with up to six drives 
allows for RAID levels 0,1, 5 


Supports from 486 to 
Pentium Pro single-hoard 
computers in a passive 
backplane with up to 20 
slots—or, up to four 
Pentium processors on 
an 5MP motherboard 


Optional alarm hoard monitors 
status of fans, power supplies 
and chassis temperature 


Choose between vacuum 
fluorescent/alpha-numeric 
or LED displ ay options j 


Redundant, hot- ■ 
swappable fans 


bays and one 3.5" floppy 
for scalable storage I/O 


Customizable bezel with lock ■ 


r On a n auailabilitij 
our communications 


scale of one 


seruer is a 


to ten 
one to 


Introducing the fully configurable 
Series 5500 Communications Server 


With our new Series 5500 
Communications Server you not 
only get what you need, you only 
pay for what you get. That’s the 


beauty of custom availability. 
Since mission critical means 
one thing to one user, and 
something else to another, our 
server can be configured with as 
much or as little availability as 
required. So it is true, when we 


say the Series 5500 is all things 
to all people. 

Give us a call and let us 
know exactly what you need in a 
server. We’ll 
make sure 
you get it. 
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What’s NUI with OS/2 and the Mac 


A pple and IBM aren't going as far as 
n Microsoft is to turn their G U Is into N U Is, 
but both have been weaving network-centric 
features into their OSes for years. 

OS/2 Warp 4 r released last September, 
comes with two Web browsers (Navigator 
and Web Explorer) and was the first OS to 
integrate a Java VM, Java applets and appli¬ 
cations can run in the OS/2 Workplace Shell 
without a browser, just like native applications. 

The Workplace Shell also extends the met¬ 
aphor of files and folders to networked re¬ 
sources. Users can easily create folders and 
icons that represent nearby servers on LANs 
or distant servers on the Internet and then 
manipulate those resources as if they were 
local drives and directories. 

In Mac OS S f scheduled for release this 
summer, Apple is providing desktop icons 
to launch the user's preferred Web and e-mail 
clients (which will be bundled), plus a menu 
item that automatically launches the appro¬ 
priate client software when a user pastes 
any URL into a pop-up dialog box. Apple also 
plan sto bundle a" push M client, such as Point¬ 
Cast, with Mac OS 8, But not until a later re¬ 
lease will Mac users get true desktop integra¬ 
tion of dynamic Web content, clickable live 
links to URLs, and Apple's long-delayed V- 
Twin search engine, which spans local and 
remote resources. 

Both Apple and IBM have bigger plans for 
the future. Apple's Rhapsody-the next-gen¬ 
eration OS based on NextStep^will include 
the OpenStep Virtual Desktop. It's a location- 
independent NUI that preserves all local state 
on a server, so users can access their person¬ 
alized desktops from any networked client. 


The wiring behind it is Netlnfo-dient/server 
software that provides remote administration 
and directory services. Netlnfo automatical¬ 
ly configures new clients and determines which 
domains they can access. 

IBM is developing an evolutionary NUI that 
offers a middle-ground alternative between 
thin-cllent NGs and fat-client PCs, Code- 
named “Bluebird^ it re places the Workplace 
Shell in Warp with a lightweight, network-cen¬ 
tric shell that rides atop the OS/2 kernel. It 
has a default desktop that runs Java applets 
without a browser, but administrators can 
substitute a Web browser, a "green-screen" 
terminal emulator, or any custom application 
as the default environment. 

Bluebird is a compromise between NGs 
and PCs because it runs on standard x86- 
based systems but also stores local state on 
a server and uses the local hard drive as a 
software cache. Thus, it offers some advan¬ 
tages of an NC while maintaining compati¬ 
bility with existing hardware. 

IBM says it designed Bluebird because 
some large corporate customers asked for a 
low-cost solution that will ease the transition 
to N Cs. “ Cu sto mers are aski ng how to g et to 
the new Java model while still leveraging their 
existing applications on multiple platforms," 
explains John Albee, IBM OS/2 Warp pro¬ 
gram manager. 

Albee says Bluebird will ship to corporate 
customers this summer. In concept, it's sim¬ 
ilar to Microsoft’s NetPC initiative and Zero 
Administration for Windows (ZAW)—a sllm- 
mer-client alternative to NGs that builds on 
today's PC standards (see u PCs Strike Back" 
May BYTE). 


Users can also dock a Web page as a task 
bar. Like the existing taskbar in Windows 
95 and NT, it can remain always visible or 
hidden at the edge of die screen. It will be 
resizable to any size or shape, and Micro¬ 
soft will provide a Software Development 
Kit that helps Web designers create special 
pages to fit the bar. 

The result of all these new features is 
that upcoming versions of Windows will 
have much tighter Web integration than 
any other OS (see the text box “What’s NUI 
with OS/2 and the Mac” at right) .ft's more 
like "Doorways” than ‘"Windows” because 
you Ye interacting with the outside world, 
nut just looking at a screen. Yet Microsoft 
is retaining everything in the existing Win¬ 
dows GUI, so users donY have to abandon 
the familiar interface. 

Netscape’s Star 

Where does all this leave Netscape, the 
leading browser vendor? Although Win¬ 
dow's users can install anyone's Web brows¬ 
er, nothing will be as tightly integrated as 
Internet Explorer 4.0. Netscape's response 
is to arrive at a remarkably similar desti¬ 
nation by a completely different route: 
Instead of hiding the browser behind the 
GUI, Netscape is hiding the GUI behind the 
browser. 

Constellation is a NUI built upon what 
Netscape calls a “chromeless” browser. 
The desktop is a full-screen browser win¬ 
dow, stripped dean of the usual menus, 
buttons, icons, and other widgets (the 
“chrome”). In effect, the browser is the 
desktop. Like the Active Desktop in Win¬ 
dows, Constellation is a container for dis¬ 
playing rich Web content without all the 
fuss and bother of a stand-alone browser 
program. 

Technically, as Netscape hastens to point 
out. Constellation does not replace Win¬ 
dows. It’s not an OS, and it doesn’t usurp 
machine-specific functions. Users still need 
Windows for fundamental OS services and 
to perform common system operations. 
For example, users must switch back to 
Windows to change settings in a Windows 
control panel. 

Constellation’s desktop is called the 
Homeport. It’s written in HTML, Java, and 
JavaScript, so it’s cross-platform—Net¬ 
scape says that it will run on IS different 
OSes. (Through Navlo, Netscape’s sub¬ 
sidiary' for consumer software, it will also 
appear on home video-game machines 
and Internet-enabled TVs.) Although Mi¬ 
crosoft says the Active Desktop will also 


be cross-platform, it’s so dependent on 
Windows APIs and ActiveX that sacrifices 
are inevitable on non-Windows systems. 
“Netscape assumes there will be greater 
[platform] fragmentation in the future, 
and Constellation is designed to take ad¬ 
vantage of that fragmentation,” says Mike 
McCue, Netscape’s director of advanced 
technology. 

Location independence is another key¬ 
stone of Constellation. By optionally stor¬ 
ing the Homeport’s state on a Netscape 
Suite Spot server. Constellation allows us¬ 
ers to log on from anywhere in the world 
and retrieve their personalized Homeport. 
For example, you could start a task on 
your PC at the office and finish it later on 
an NC in an airport lounge or hotel. 

Like the Active Desktop, the Homeport 
is a lively place where Web pages can ap¬ 


pear in floating windows and on sliding 
panels. Microsoft allows you to dock Web 
pages on task bars; Netscape has Info- 
blocks (pagclets written in HTML and 
JavaScript) that dock in a similar fashion 
along the edges of the screen. Dynamic 
content changes automatically, thanks to 
Marimba’s Castanet Tuner and PointCast, 
a pair of Web “push” clients built into Con¬ 
stellation. (Netscape prefers the more ac¬ 
curate term smart pull .) 

Although there’s room in the world for 
both the Active Desktop and Constellation, 
Netscape will fare better if the platform 
fragmentation it anticipates happens 
soon enough to matter. For now, Windows 
rules the desktop. Sheer inertia could keep 
Windows users from adopting Constella¬ 
tion, especially since both NUIs bring a sim¬ 
ilar ex pe ri ence to the screen. contin ued 
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Let's get right to the point. 

Until now, profilers for 32-hit Windows apps haven’t been worth using. 
They took way too long, delivered very little data, and the info they did 
provide was hard to read and understand* But now a]] that’s changed* 

Introducing HiProf, 

the first hierarchical profiler for 
Windows C/C++ Applications 




Trace Point 


HiProf 


With HiProf you can: 

■Clearly see time spent in parent functions and their children as well as all 
the calls taking place between them 

* Profile your binary File in just minutes (no OBJ Files or source code 
required) 

•Selectively exclude dlls or portions of your exe from profiling for added 
efficiency and to evaluate third-party components 

• View profiles in mruiiive graphical displays that allow you to drill down 
easily into function relationships and even into the source code 


HiProf identifies all performance bottlenecks so quickly and easily I hat 
you'll use it frequently throughout the development cycle* So why not get 
staited with HiProf right now? 


Download the FREE HiProf trial version from www.tracepoint.com or 
call 888-688-2504 for more i n formation. 


Free Trial 
Version 

@ 

www.tracepoint.com 
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Sun's HotJava Views runs on Sun JavaStations or 
any system with a Java Virtual Machine. 


1. The Selector Is a task bar for switching 
applications. 

2. CalendarView is the group scheduler. 


3. Applications always run full-screen. 

4. Buttons replace menus. 


NUIsforNCs 

Microsoft’s dominance over desktop PCs 
is encouraging other developers to explore 
less competitive markets for their NUIs. 
The most promising alternative is the 
NC—by definition, a computer designed 
for network-centric computing. It’s a 
wide-open frontier almost entirely devoid 
of Microsoft, although that’s beginning 
to change, due to Microsoft’s NetPC ini¬ 
tiative, its recent acquisition of WebTV 
Networks, and hints that a future version 
of NT may include multiuser extensions. 
(See “Cheaper Computing,” April BYTE.) 

Not that NCs haven’t attracted major 
players. IBM, Lotus, Oracle, SCO, and Sun 
are all introducing NUIs for NCs this year. 
But there’s room for smaller firms, such 
as TriTeal and Ulysses, to sneak in, too. 

NUIs for NCs tend to be simpler than 
retrofitted GUIs for PCs. They typically 
include a suite of small applications for 
workers who focus on a few basic tasks— 
which is appropriate, considering how 
organizations are likely to deploy NCs. 
They supplement those programs with 
Java, including applets that open gateways 
to legacy programs and databases. And 
they wrap everything together in a sim¬ 
plified interface that’s easier for new users 
to learn. 

“The majority of people in the world 
have never seen either the Macintosh or 
the Windows look and feel,” says Douglass 
Wilson, the architect of Lotus’s Kona 
Desktop. “We’re aiming for a much broad¬ 
er market of corporate and home users 
who may never have seen any kind of GUI 
before.” 

Oracle and IBM are writing their NUIs 


in CPU-specific native code for maximum 
performance on low-cost microproces¬ 
sors. Oracle’s NC Desktop targets the In¬ 
tel x86, the ARM 7500FE, and the Digital 
Equipment/ARM StrongARM processors. 
Those are the three CPUs that are sup¬ 
ported thus far by Oracle’s NC reference 
platform, a specification licensed by Net¬ 
work Computer, Inc. (NCI), an Oracle 
spin-off company. 

IBM’s still-nameless NUI targets the 
PowerPC 403 chip (an embedded version 
of the PowerPC 603 without an FPU) inside 
the IBM Network Station. Other vendors 
wrote their NUIs in Java, so they’ll run on 


any system with a Java VM. That cross¬ 
platform compatibility comes at the ex¬ 
pense of performance, although just-in- 
time (JIT) compilers and future Java chips 
will narrow the gap. 

Sun Reinvents the GUI 

Sun has probably spent more time rethink¬ 
ing the GUI than any other company. At 
JavaSoft (Sun’s Java spin-off), designers 
Frank Ludolph and Don Gentner have 
analyzed what’s right and what’s wrong 
with every GUI from Windows to the Mac. 
It helps that Ludolph worked on the fa¬ 
mous Alto project at Xerox’s Palo Alto Re- 


Morphing a NUI with SoftNC 


T riTeal’s SoftNC has a cool fea¬ 
ture unique among NUIs-it 
can instantly change the appear¬ 
ance of its interface after a sin¬ 
gle mouse-click. To switch among 
styles that resemble Windows 95, 
Motif, or Unix CDE, users simply 
click on a button in a control pan¬ 
el. It's the neatest trick since the 
morphing metallic robot in Ter¬ 
minator 2. 

SoftNC can change its look in 
this manner because the interface 
isn’t hard-coded into the software. 


Instead, a proprietary description 
language that’s similar to HTML 
controls the screen layout and the 
appearance of all the windows 
and widgets. 

TriTeal's description language 
is called the SoftNC Presentation 
Language (SPL). An SPL script 
describes how a G UI should look, 
but it doesn’t actually draw the 
graphics on the screen. To do that, 
TriTeal wrote its own library of 
Java classes. TriTeal’s classes are 
broad enough to mimic almost any 


GUI and can adapt to different 
screen resolutions, color palettes, 
and screen types-even mono¬ 
chrome displays on hand-held 
devices. 

The new classes reside on the 
SoftNC client (usually an NC). 
When SoftNC receives a mes¬ 
sage to change the desktop’s 
appearance, it calls upon those 
classes to draw the interface de¬ 
scribed by the SPL script. The 
mechanism for these and other 
types of messages in SoftNC is 


based on the Inter-ORB Commu¬ 
nications Protocol (IOCP). 

Messages can originate lo¬ 
cally or anywhere on a network. 
They are encoded as Multipur¬ 
pose Internet Mail Extensions 
(MIME) attachments. A message 
might include some data and an 
SPL script, or a U RL pointing to 
an SPL script elsewhere on the 
network. In this way, a server can 
centrally control SoftNC’s desk¬ 
top by dispatching MIME mes¬ 
sages to all SoftNC clients. 
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DOLLAR-FOR-DOLLAR, OPTI-UPS® IS THE BEST UPS FOR THE WINDOWS NT® ENVIRONMENT. 

TAKE A CLOSER LOOK AT OPTI-UPS. CALL (800) THE-OPTI, X6477 FOR MORE INFORMATION OR A DEALER NEAR 
YOU. OPTI-UPS, THE UPS WHICH PROVIDES THE COMPLETE NETWORK SOLUTION. 


OPTI-UPS is redefining UPS. For less than $300, an OPT1- 
UPS 65OE will back-up a standard server for about 10 
minutes. The difference is that we include automatic 
voltage regulation, compatibility with NT*, Windows* 95 
and NetWare? messaging via TCP/IP and shutdown of open 
tiles, in order to get those features from the competition, you 
better be prepared to pay as high as $500-that s s 67% morel 


OPTi-UPS engineers even packed our OPTI-UPS 280E 
with power management features that the competition 
charges hundreds more for. 

To team more about OPTI-UPS and see how we’re redefin¬ 
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to think about a UPS the same way again. You'll seel 
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search Center (PARC). Their innovative 
NUI for Sun’s JavaStation, Hotjava Views, 
tries to undo the complexity that has crept 
into GUIs since then, but without sacrific¬ 
ing too much flexibility. 

Nothing is sacred to Ludolph and Gent- 
ner. The first thing they jettisoned was 
the menu bar. Menus—especially hierar- 
chial ones—confuse new users with too 
many hard-to-find options, they argue. 
They boiled down the most essential oper¬ 
ations into a few choices on a button bar. 

Another substitute for menus is the Se¬ 
lector, a large task bar anchored at the left 
side of the screen. There’s no need for a 
File menu with Open, Close, Save, Quit, 
and Exit commands. To users, all applica¬ 
tions appear to be running all the time. 
They switch among them by single-click¬ 
ing on icons. 

Standard applications include Mail- 
View (e-mail), CalendarView (group 
scheduling), WebView (a browser), and 
Name View (directory services). Admin¬ 
istrators can add more Java applets and 
applications to the Selector. When users 
switch tasks, the OS automatically saves 
the program’s state on a server. When us¬ 
ers return to a program, the original doc¬ 
ument appears just as they left it. 

Hotjava Views also does away with re¬ 
sizable, overlapping windows—a central 
metaphor in conventional GUIs. Instead, 
applications always run full-screen. This 
eliminates the confusion some users ex¬ 
perience when a foreground window sud¬ 


denly disappears behind another window. 
(Did the window close? Where did it go? 
How do I get it back?) 

Future versions of Hotjava Views will 
have fancier features: pop-up menus and 
sliding panels that appear along the edges 
of the screen. The pop-up menus are con¬ 
text sensitive, appearing only when users 
need them. The sliding panels are drawers 
for docking Java applets and displaying 
dynamic information downloaded over 
networks. Because the OS always preserves 
the NC’s state on a server, users can access 
their customized environments and appli¬ 
cations from any networked computer 
that’s running Hotjava Views. 

Oracle: Better than Brand X 

The software engineers at Oracle’s NCI 
are taking similar liberties with long-held 
concepts. Their NUI, NC Desktop, bears a 
resemblance to Hotjava Views and strives 
for the same kind of simplified interface. 

The foundation of NC Desktop is Net- 
BSD (a public-domain Unix kernel) and 
X11R6 (the latest release of the X Window 
System). NCI selected those components 
because they are free, well documented, 
thoroughly tested, and easy to port across 
different CPUs. However, NCI borrowed 
only the lightweight presentation layer 
of X, not the network graphics model. 
While X terminals rely on hosts to pro¬ 
ject graphics over a network, NC Desk¬ 
top renders all graphics locally on the NC. 
This greatly reduces network loads. 


Another adaptation is that NC Desk¬ 
top uses X only to display root windows 
and other basic screen elements. Inside 
the windows, the OS displays all docu¬ 
ments in HTML. In effect, HTML is the 
standard display mechanism, somewhat 
like Display PostScript in NextStep. To 
support this, the OS has an HTML parser 
and converters for standard file formats, 
such as GIF, JPEG, MPEG, TIFF, AVI, AU, 
QuickTime, and Real Audio. There’s also 
a Java VM and a JIT compiler. 

Like Hotjava Views, NC Desktop has a 
suite of miniapplications represented by 
icons on the left side of the screen. There’s 
a Web browser, an e-mail client, an address 
book, a scheduler, a text editor, and a file 
manager. 

In the current incarnation of NC Desk¬ 
top, Java applets always run inside the 
Web browser. Stand-alone Java applica¬ 
tions run on the desktop, just like native 
applications. At the bottom of the screen, 
an optional marquee displays streaming 
information (e.g., stock tickers and news 
feeds). Again, the goal is to bring dynam¬ 
ic information directly to the attention of 
users as soon as it changes rather than re¬ 
quire users to manually browse for it. 

Legacy Gateways 

IBM, like Oracle, derived its NC-based 
NUI from a Unix kernel, wrote addition¬ 
al layers in native code, and added a Java 
VM. Given IBM’s background in enterprise 
computing, it’s no surprise that Big Blue 
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IBM's Network 
Station has a NUI 
written in PowerPC- 
native code. 

It emphasizes 
connectivity to 
legacy applications 
and data. 

1. Terminal emulators are 
running “green-screen" 
applications on mainframes. 

2. Another terminal program 
displays a Motif program 
running on a Unix server. 

3. The Web browser. 

4. A server-hosted Windows 
application. 
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StatSoft* 


ST ATI STIC A (automatically configures itself for I Windows 95/NT [long file 
names, etc. I or 3.1) ■ A complete daia analysis system with thousands of on- 
screen customizable, presentation-quality graphs fully integrated with all proce¬ 
dures * * Comprehensive Windows support, OLE (client and server). DDE. cus- 
(omizable AutoTask toolbars, pop-up menus* Multipie data-, results-, and graph- 
windows with data- graph links ■ The Largest selection of statistics and graphs in a 
single system; comprehensive implementations of; Exploratory techniques with 
advanced brushing; multi-way tables with banners (presentation-quality reports); 
nonparametrics; distribution fitting; multiple regression; general nonlinear estima¬ 
tion; stepwise bgjt/prabit; general ;LNCOV.VMAN'COVA; stepwise tSscrfmimnl analy¬ 
sis; log-linear analysis; amfirnMory/exploratory factor analysis; duster analysis; 
multidimensional sealing; canonical correlation; item analyst s/reliability; cor¬ 
respondence analysis; survival analysis; a large selection of time series model¬ 
ing/lor ecnsifng techniques; structural equation modeling wish Monte C^irlo 
simulations; and much more ■ On-line Electronic Manual with comprehen¬ 
sive introductions to each procedure and examples * Hypertext-based Stats 
Advisor expert system ■ Workbooks with multiple AutoOpen documents (e g . 
graphs, reports) ■ Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculste, splii-screenAoriahlc-speed scrolling, advanced Clipboard support, 
DDE links, hot links to graphs, relational merge, data verificaiion/deanmg) * 
Powerful STATISTICA BASIC language (professional development environment) 
with matrix operations, full graphics support, anti interface to external programs 
(Dlls) * Hatch command language and editable macros, flexible "turn-key" and 
automation options, custom-designed procedures can be added to floating Auto 
Task toolbars ■ All output displayed in Scrollsheets"’ 1 (dynamic, customizable, 
presentation-quality tables with instant 2D, 3D, and multiple graphs) or word 
processor-style report editor (of unlimited capacity) that combines text and 
graphs ■ Extremely targe analysis designs (e.g., correlation matrices up to 
32,000x32,000, virtually unlimited ANOVA designs) ■ Megafile Manager with up to 
32,000 variables (8 Mb) per record * Unlimited size of files ; extended ("quadru¬ 
ple”) precision; unmatched speed ■ Exchanges data and graphs with other applica¬ 
tions via DDE, OLE, or an extensive selection of file import/export facilities find. 
ODBC access to virtually all data bases and mainframe files) ■ Hundreds of types 
of graphs, bid. categorized multiple 2D and 3D graphs, ternary 2D/3D graphs, 
matrix plots, icons, and unique multivariate (e.g., 4D) graphs • Facilities to 
custom-design new graph types and add them permanently to menus or tool¬ 
bars ■ On-screen graph customization with advanced drawing tools (e.g., scrolling 
and editing of complex objects in 32x real zoom mode), compound (nested) OLE 
documents, Multiple-Graph AutoUmnd Wizard templates, special effects, icons, 
[rage layout control for slides and printouts; unmatched speed of graph redraw 
• Interactive rotation, perspective and cross-sections of 3D displays ■ Large 
selection of tools for graphical exploration of data; extensive brushing tools 
with animation, fining, smoothing, overlaying, spectral planes, projections,, layered 
compressions, marked subsets* Price $995- 


STATISTICA (for Windows) ■ A subset of STATISTfG4; compre¬ 
hensive selection of basic statistics and the full analytic and presentation-qualliy 
graphics capabilities of STA TISTIC4 ■ Price $495. 

STATISTIC A Industrial System (requires STATISTIC! or Quick 
STATISTICA) ■ The largest selection of industrial statistics in a single package; qual¬ 
ity control charts (real-time data acquisition options), process capability analysts, 
R&R, sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods* Flexible tools to customize and automate all analyses and 
reports (hid. "turn-key" system options, and tools to add custom procedures) ■ 
Price $595. 

STATISTIC A/Mac (for Macintosh) ■ Price $695 (Quick $ 395 ) 

Domestic sh/h $12 per product; 30-day money back guarantee. 


STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
in which it was featured, since its Erst release. 


2300 E. 14th St. - Tulsa, OK 74104 * (918) 749-1119 
Fax:(918)749-2217 • WEB: http://www.statsoft.com 
e-mail: info@statsoft.com 


^ Stat&Qft LW. (London, UK), pti: *441234 341026, fas; +44 123J 341622 

StatSoft GmbH [Hamburg, Germany), ph: +49 40/46B865-0, tax: +49 44U69S&6-7? 
StatSoft Franco [Parts. Fiance), ph: *33 01 -45-185-999, tax: +33 (ft-45’ 1 AS-2B5 
S StatSoft Polska Sp i o.o. [Krakow. Poland], ph: +4B u-aenan, im: *4® 13-391121 

* StatSoft Italia (Padova, Half), pfc +39 49-893-4654, lax: +39 49-393-2097 

* StatSoft Pacific Pty Lid. (Australia!, ph: *313 9521 4833. tax: +313 9921 4Z8S 
W StatSoft Japan (Tokyu. Japan!, ph: +613 366? 1110, tax: +613 3663 3100 

*v StatSoft Taiwan (Taipei, Taiwan. R.O.CJ. ph: +B86 Z 5756587, lax: +580 Z 5793179 
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TriTeal's SoftNC, written completely in Java, can instantly 
change its look and feel to mimic three classic GUIs. 


1 - The control panel selects among 
Windows 95, Unix CDE, and Motif styles. 

2. Users can maintain four independent 
desktops and switch among them by click- applications on the desktop, 
ingon this panel. 


3. The file manager resembles a Web 
browser. 

4. Users can launch Java applets or native 


paid special attention to making its NUI 
work with legacy systems. 

Native-code terminal emulators can si¬ 
multaneously connect IBM’s Network Sta¬ 
tion to multiple hosts. Users can remote¬ 
ly run 3270/5250 “green-screen” programs, 
Unix character-based programs, Unix Mo¬ 
tif applications, or any Windows software. 

Other NUIs can do similar tricks with 
Java-based solutions, such as SCO’s Taran¬ 
tella and Symantec’s dbAnywhere. SCO is 
wrapping its Tarantella applets together 
with a simple NUI called the WebTop. It’s 
a collection of HTML pages and applets 
that makes it easier for users to access leg¬ 
acy systems from a Web browser. 

Lotus is writing its NUI, Kona Desktop 
(not the final product name), in Java. Like 
Netscape’s Constellation, Kona is basical¬ 
ly a full-screen browser that enables users 
to launch native applications as well as Java 
applets. 

Although Lotus is still tinkering with 
the look and feel, Kona will probably 
have a static task bar on the left side of the 
screen (like Hotjava Views and NC Desk¬ 
top), no overlapping windows (like Hot- 
Java Views), and panels that display dy¬ 
namic information (like virtually all NUIs). 
A ribbonlike “pager window” will allow 
users to send and receive brief messages. 

Kona’s built-in applications, like those 
in Hotjava Views and NC Desktop, are 
simplified versions of the full-powered 
application suites that run on PCs. “These 
are lightweight versions of the applica¬ 
tions in our SmartSuite,” explains Kona 
architect Douglass Wilson. “They’re aimed 
at the 80 percent of users who need 25 per¬ 
cent of the features. You wouldn’t give this 
spreadsheet to a financial analyst—he’d 
probably need 1-2-3 or Excel—but you 


might give him this word processor.” 

Ulysses Telemedia, a dark-horse con¬ 
tender, is developing another Java-based 
NUI that blends the appearance and behav¬ 
ior of popular GUIs, such as Windows 95 
and Motif. Ulysses’ VCOS looks familiar 
to anyone experienced with PCs, but it sub- 
tlely changes the desktop’s look and feel. 

TriTeal’s SoftNC has a control panel that 


lets users select from three different styles: 
Windows 95, Unix/Motif, and the Unix 
Common Desktop Environment (CDE). 
The entire desktop instantly changes when 
you select an option, because SoftNC has 
a unique mechanism for changing its inter¬ 
face on the fly (see the text box “Morph¬ 
ing a NUI with SoftNC” on page 68). 

New Clients, New Users 

Experienced PC users might find some of 
these NUIs too limiting—but then, NCs 
weren’t designed for them. Just as NCs ex¬ 
tend the client/server model to new types 
of client devices, the NUIs on NCs will ex¬ 
tend computing to new kinds of users. 

For half a century, computers have been 
evolving from solitary computational ma¬ 
chines into smart communications devices. 
The hardware and the networks are final¬ 
ly coming together. Now it’s time for the 
software to catch up—and it will change 
your screen forever. □ 


Tom R. Half hill is a BYTE senior editor based 
in San Mateo , California. You can reach him at 

thalfhill@bix.com. 


WHERE TO FIND 


Apple Computer 
Cupertino, CA 
800-776-2333 
408-996-1010 
http://www.apple.com/ 

IBM Corp. 

Austin, TX 

800-426-3333 

914-765-1900 

http://www.internet.ibm.com/ 

computers/networkstation/ 

Lotus Development Corp. 
Cambridge, MA 
800-343-5414 
617-577-8500 
http://kona.lotus.com/ 

Microsoft Corp. 

Redmond, WA 


800-426-9400 
206-882-8080 
http://www.microsoft.com/ 
backofficc/sbc/sbc summary 
.htmltop 

Netscape Communications 

Mountain View, CA 

800-638-7483 

415-254-1900 

http://www.netscapc.com/ 

comprod/tech_preview/index.html 

Oracle/NCI 
Redwood Shores, CA 
800-633-0596 
415-506-7000 
http://www.nc.com/ 

The Santa Cruz Operation 
Santa Cruz, CA 


800-726-8649 

408-425-7222 

http://tarantclla.sco.com/ 

Sun/JavaSoft 
Mountain View, CA 
415-960-1300 
http ://ww w.javasoft.com/ 

TriTeal Corp. 

Carlsbad, CA 

800-874-8325 

619-930-2077 

http://www.softnc.triteal.com/ 

Ulysses Telemedia 
Minneapolis, MN 
612-359-0870 
http://www.ulysses.net/ 
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Attention, 
Data-Mart Shoppers 

For access to your most valuable data, you can build data 
marts from either the bottom up or the top down . 

By Karen Watterson 


cenario # 1: Your large corporation has an enterprise- 
wide data warehouse that contains ah the informa¬ 
tion you need for your department—-somewhere. 
Problem is* to isolate what you need, you're doing 
more slicing and dicing than Julia Child, more pivoting than 
Nijinsky, and more diving than Jacques Cousteau. Plus, your net¬ 
work administrator is giving you dirty looks for all the back-and- 
forth to the production serv¬ 
er you're using that everyone 
wants a piece oh 

Scenario #2: Y our depart¬ 
ment or small firm would 
love to leverage the data in 
your database* But the price 
tag and effort of setting up a 
data warehouse keep you at 
the yearning stage. 

Data warehousing is hot 
today because businesses re¬ 
alize that they can use In¬ 
formation as a competitive 
weapon. The idea is to con¬ 
solidate and aggregate data 
from production systems 
into centralized or distrib¬ 
uted data warehouses or data 
marts, where users can get at 
it. Users can then use the data 
they obtain to, say, provide 
better customer service, do 
better analysis in a more time¬ 
ly fashion, or look at data in 
new ways that let them spot 
otherwise unknown prob¬ 
lems or opportunities* 

Two other compelling in¬ 
centives for creating data 
warehouses and data marts 
are the ability to do data mining and then offering the resultant 
warehoused data over the Internet. The good news is that a data 
man can meet the needs from either end: local access to perti¬ 
nent data, for a cost and an amount of effort that won't kill you. 

Warehouses vs. Marts 

Although word is spreading that data marts are definitely the 
way to go—-they Ye less expensive and easier to build than enter¬ 


prise data warehouses—the terminology itself can be an emo¬ 
tional issue {see the table “Data Mart or Data Warehouse?" on 
page 76). When Bill Inmon, cofounder of Prism Solutions and 
now head of his own data-ware ho using company. Pine Cone 
Systems, first defined a data warehouse in 1990 as a ^subject- 
oriented, integrated, time-variant, and nonvolatile collection 
of data supporting management's decisions,” his vision of data 

warehouses was on an enter¬ 
prise scale. 

Today's more process-ori¬ 
ented definitions focus on 
warehousing rather than on 
warehouses or marts* Ware¬ 
housing refers to a set of pro¬ 
cesses oran architecture that 
merges related data from 
many operational systems to 
provide an integrated view 
of data that can span multi¬ 
ple business divisions. 

Data marts, on the other 
hand, tend to be subject- or 
department-oriented. They 
can be subsets of a larger 
warehouse (in which case 
they are called dependent 
data marts), but that's not a 
requirement, and many in¬ 
dependent, “stovepipe” data 
marts exist. You can't even 
define data marts in terms of 
size—they aren't necessarily 
smaller than corporate ware¬ 
houses* It's entirely possible, 
for example, for business- 
unit analysis to require so 
much historical depth that 
it's larger than the summary- 
level data available in the corporate warehouse. 

The data-warehouse-versus-data-mart debate is one of those 
issues for which there's no simple answer. Some organizations 
insist that data marts are subsets of data warehouses and that 
you can't (and shouldn't) have any data marts until you pay your 
dues and create an enterprise data warehouse (and data model). 
Others say that, in today's fiercely competitive environment, 
you'd be crazy to embark on a multiyear warehousing project 
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Data-Marts Road Map 

Whether you’re extracting your data mart from an enterprise data warehouse or building it 
from the ground up, here are some points you need to consider. 

2) Moving and Staging Information 


1} Justification 


What is the justification for the 
data mart? 

• Enabling workers to look through information 

* Rapid response to key events inside 
the organization 

* Rapid response to market and tecforatogy trente 

• Reduced time and costs for repetitive 
information access 



Where does the data originate? 

• Traditional internal information 

* Nontradrtfonal, internal and external 

• Commercial databases * News feeds 

* E-mail * Syndicated data 

* Images * Text tiles 

• Internet • Video 

Market research 


How will the data be prepared? 

Data extraction and transformation 

• From enterprise data warehouse down to data mart 

* From non dat^warehouse sources up to data mart 
Data cleaning, reengineering, 

and authentication 



How will you use middleware to 
link the sources with the data mart? 



31 Platforms and Information Access 


What are the hardware platforms 
tor the data mart? 

• Massively parallel processing <MPP) computers 

* SMP and dusters 
*Local server 


How is data delivered to end users? 

* Visualization toots • Report writers 

* Spreadsheets * Specialized applications 

* Desktop databases 



In what database is the 
data stored? 

* DBs for massively parallel processing 
(MMP) computers 

* DEs for symmetric multiprocessing (SMP) 
and uniprocessors 
Multidimensional database e 


What tools help build data marts? 

• Metadata management 

• Development tools to create applications tor 
informatkm delivery, CIS, and OSS 

• Data mining 
Visualization 
Web-enabled access 
Desktop OUP 

Relational 01AP (ROLAP) server(s) 

Event detection, agents, and alerts 


4) Management 

What manages the process? 

* Datohase-admanstration manager or program 

* Data-mart-a 


as a prerequisite to deploying any data 
marts. They believe it makes more sense 
to simply align a data-mart pilot project 
with an organization's core competen¬ 
cy—the one that accounts for 90 percent 
of the firm’s profits—and go for the more 
immediate results. 

And given the relatively modest price 
tags of data marts, doesn't it make sense 
to view your first data mart as a throw¬ 
away? Fred Brooks, in his classic Mythi¬ 
cal Man Month , says that “where a new 
system concept or new technology is used, 
one has to build a system to throw away, 
for even the best planning is not so omni¬ 
scient as to get it right the first time." In 
Other words, you should actually plan to 
throw one away—chances are you will 
anyhow. 

Thus, a data mart is similar to a data 
warehouse that contains all of an orga¬ 
nization^ data, but it's more limited in 
scope. It typically focuses on the needs of 
a specific business unit or function and is 
less expensive and faster to implement 
than an enterprise-wide data warehouse. 
On the other hand, although data marts 
are less expensive, easier to start (espe¬ 
cially given all the 30- to 90-day quick-start 
bundles), and often offer better perfor- 


Data Marts 

From the bottom up... 

If you want a simple data mart and have 
few data sources: 

Consider your primary relational 
database vendor, especially if the de¬ 
sired data Is already on the database, 
IBM, Informix, Oracle, and Sybase 
offer low-price, scalable data marts. 

♦ Look at other vendors' packages. 

Goals: simplicity, compatibility low 
expense, expandability, 

If you’re building from scratch: 

Consider a vendor-supported 
methodology 

; Create an architecture, data 
models, and data mapping. 

Goals: low cost, suitable to task, 

. ..Of from the top down 

If you have an enterprise-wide 
data warehouse: 

> Choose data appropriate to 
your task. 

Set up a loading data mart with 
a subset of the data warehouse. 
Goals: Use an existing system, and 
select data that you can use. 


mance than a gigantic data warehouse, 
they're often harder to scale up. 

The Three M’s: Models, 
Methodologies, £ Metadata 

Still, there's a powerful incentive to get 
things right the first time. Where do you 
start? For simple data marts with few data 
sources, you might want to consider your 
primary relational database vendor, espe¬ 
cially if the source data resides in an IBM, 
Informix, Oracle, or Sybase database al¬ 
ready. Each of those vendors offers data- 
mart bundles for less than $ 100,000, scal¬ 
ing from Windows NT up to massively 
parallel processing (MFP) systems (see the 
table “Representative Vendors with Data- 


Mart Packages” on page 78). 

However, the majority of data-ware- 
house and data-mart projects start with 
meetings that attempt to define scope, 
products, platforms, time lines, and bud¬ 
gets all at once. Sometimes it helps to have 
a methodology to follow. Most vendors 
offer some sort of methodology, perhaps 
in the guise of industry-specific templates 
or expertise, or their own best practices, 
but a few generic methodologies have also 
emerged. 

Some methodologies, like Earl Had¬ 
den's, have even been licensed by data- 
mart vendors, Hadden's Data Warehouse 
Framework, based on John Zachman's 
framework for systems architecture, con- 












































You Don’t Have To Use 


Make Sur 




SEE 

www.globeJrotter.com 


FREE 


FLEXIm 

/or 

Windows 

offer 



FLEXIm 

The Elegant Solution 

You don’t have to use the brute force of a 
baseball bat - or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software. There's a 
much more elegant and cost-effective 
solution: FLEX/m from GLOBE trotter. 


The Be Facto Standard 

FLEXIm Is bundled in over $15 billion of 
installed UNIX" and Windows ' software 
products, making it the de facto standard in 
license management And in 1995 alone, 
ELEXlm was used to ship over $3 billion 
in software licenses over the Internet. 

That makes it the de facto standard in 
electronic commerce for software, too. 


Floating licenses - 
allowing licenses 
to be shared over 
a network, while 
fairly compen¬ 
sating the 
vendor with a 
higher price 
per license. 



Key Features: 

With FLEXIm 
you can: 

Limit software 


use to licensed 
users 

k License software 
in new ways 


Even Works With Dongles 

If you still want to use dongles, FLEX/w 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Fully functional evaluation software 
while the vendor knows die software 
will stop after a specific date. 

Built-in license compliance - 
customers don't need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 
Installing software where it is most 
appropriate from a hardware 
or administration perspective, 
w r hile protecting your software. 


to gain new markets and customers 

Leverage the Internet and CD-ROMs 
to increase sales while reducing selling 
and manufacturing expenses 

Reduce the cost of product evaluation 
programs 

Significantly reduce the use of 
expensive dongles 


Windows, UNIX and Java 

If your company develops products on 
multiple platforms, you should know 
FLEX/?» runs on Windows, UNIX and java. 


& 


Ask about our white paper on 
Electronic Commerce 
For Software 


GLOBEtrotter 


Your Customers Will Like ft 

In an independent survey, users preferred 
FLE Xlm eigbteen-to-one over other 
license managers. And all of us know 
customers really don't care for dongles. 
With FLEX/ra, vour customers 


For More information 

Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at http ://www.globetro tter.com. 
We'll be happy to arrange a demo and 
show you how 7 to make sure all your users 


Electronic Commerce 
For Software* 

hrrp: //wmv.globetrotter.com 
Email: infofaglobetrotter.com 
Telephone: 408-370-2800 
Fax: 408 “370-2884 


FJ .F.X/mj ii a registered iradettiark and “Electronic 
Commerce For Software 77 is a trademark of 


















Managing Data 


Attention, Data-Mart Shoppers 


Data Mart or Data Warehouse? 


Data mart 

Data warehouse 

Size 

Averages 50 GB; 
possibly as large as 250 G B 

Often terabyte + 

Purpose 

S ubj ect-area-spec ific 

Enterprise repository 

How initiated 

Bottom-up 

Top-down, along with formed 
enterprise data model 

Control 

Departmental 

IS 

Time line 

3 to 6 months 

1 to 2 years 

Cost 

$10 r 000 to $1,000,000 

Millions of dollars 


sists of a matrix with rows for owners, 
architects, designers, and builders, and 
columns for data, process, location, orga¬ 
nization, event, and business driver. The 
Hadden Data Warehouse Method con¬ 
sists of three basic stages: architect, imple¬ 
ment, and operate/enhance. Another well- 
known methodology is Prism's (hrtp:// 
www. prismsol utions. com) Ite rations. 

The architecture stage is typically the 
hardest, since it consists of identifying 
data sources, constructing a data model 
at both the conceptual and logical levels, 
and mapping the production data into 
the data warehouse or mart {i.e., com 
structingthe physical model). Not sur¬ 
prisingly, traditional data-model vendors 
are beginning to offer help in designing 
data warehouses and marts. Powersoft's 
(http://www.powersoft.com) Power- 
Designor (formerly called S-Designor), 
for example, includes a new Warehouse- 
Architect mod ule for designing and build¬ 
ing Sybase JQ data warehouses and data 
marts, Cayenne Software (http://www 
.cayennesoft.com) is another data-mod- 
eling vendor that offers help in designing 
data warehouses and data marts. 

If you've heard about star schemas, on¬ 
line analytical processing (GLAP), or mul¬ 
tidimensional database engines, you prob¬ 
ably wonder where they fit into the data 
model. The term OLAP was coined by Ted 
Codd and Chris Date, Relational on-line 
analytical processing, or RGLAP, refers to 


engines and tools diat add multidimension¬ 
ality to data in relational database man¬ 
agement systems (RDEMSes), using tech¬ 
niques such as star schemas. 

The term star schemas refers to special 
database designs that make relational 
databases suitable for ad hoc slice-and- 
dice queries* Star schemas consist of fact 
and dimension tables, the idea being to 
mimic a multidimensional database with 
views of data (e.g., sales by region or time) 
that are likely to be explored. Snow flak¬ 
ing refers to splitting up the dimensions 
(i.e., decomposing them). Both star sche¬ 
mas and snowflaking result in databases 
that are denormalized and consist of re¬ 
dundant and precalculated data. Denor¬ 
malization, a bad word in the production 
database arena, results in faster perfor¬ 
mance in data warehousing. 


All warehouse products stash dieir meta¬ 
data somewhere—'Often in the DBMS it¬ 
self—but there aren't any widely accept¬ 
ed formats yet for metadata (data about 
data) interoperability and exchange. For¬ 
tunately, there are efforts currently under 
way (see hrtp: //www. me tad ata.org} to 
define such standards—something that 
will become increasingly useful as orga¬ 
nizations seek to consolidate independent 
data marts, integrate busmess-to-business 
data sharing over the Internet, and han¬ 
dle “inherited” data marts and dataware- 
houses that result from mergers or acqui¬ 
sitions, As you’d expect, the growing field 
of data-warehouse management tools fo¬ 
cuses on metadata. 

It should be obvious, but the more time 
you spend on doing a good, centrally ad¬ 
ministered data model, the easier it will be 
to deploy additional data marts and con¬ 
solidate them into a consistent data ware¬ 
house—if that’s your organization’s ul¬ 
timate goal. The danger with deploying 
multiple independent data marts with 
inconsistent data models is that not only 
must they be independently refreshed, but 
you’ll also have to maintain multiple sets 
of probably inconsistent metadata. 

Process Steps: Data 
Cleansing and Loading 

You might think that doing the data mod¬ 
eling and mapping is the hardest part of 
building a data warehouse or mart. But 
more often than not, the data-clearning 
step is even more time consuming. The 
sad truth is that most corporate data con¬ 
tains not only erroneous data, but also data 
with inconsistencies that are extremely 
hard to resolve. 

One of the hardest things to accept 
when building a data warehouse or mart 
is deciding how clean is dean enough; 
that's something that varies, depending 


Additional Resources 


A t last count, there were over 30 books 
/ion data warehouses. Two stand out 
as good ‘‘starter recipes”: Ralph Kimball's 
The Data Warehouse Toolkit: Practical Tech¬ 
niques for Building Dimensional Data Ware¬ 
houses (1996, ISBN 0-471 -15337-0, with 
CD-ROM) and The Data Model Resource 
Book: A Library of Data Models and Data 
Warehouse Designs (1997, ISBN 0 471 - 
15364-8) r by Len Silverston, Bill fnmon, and 
Kent Graziano, 

Another extremely useful pamphlet, which 
is available free from Cog nos (http://www 
.cognos.com), is Multidimensional Manager: 
24 Ways to Impact Your Bottom Line in 90 
Days, by Richard Connelly, Robin McNeill, 
and Roland Mosimann. 

Larry Greenfield maintains an excellent 
Web site (hftp://pwp.starnetincxcm/pwp/ 
larryg/index) on data warehousing, and U.K- 
based market-research firm Spectrum Re¬ 


ports also has good how-to papers and 
reports at http://www.aiaddinxo.uk/mw_ 
spectra/collectn/dat abase.htm, The Ap¬ 
plied Technology Group (ATG, hftp://www 
.techguide.com) maintains an excel lent col¬ 
lection of downloadable technical guides 
on data-warehousing and data-mart topics, 
such as right-sizing and assessing storage 
options. 

There are also two good organizations, 
each with over 3000 members, devoted 
to the area. One is The Data Warehousing 
Institute (TDWI, http://www,dwdnstitute 
.com). Membership cost is $195 per year 
within the U.S.; outside the U.S., the cost is 
$245. The other organization is DCPs IDWA 
(http://www.idwa.org), which has a mem¬ 
bership cost of $100 per year. TDWI also 
offers an excellent poster on data-ware- 
housing products and maintains a fax-back 
list of available white papers. 












Before you decide on a proprietary server RAID system consider this; 
The life of your data is much longer than the life cycle of your server 
Which means you'll take a hath when you upgrade your server. 


Cluster-Ready 

rtStor 

YES 

Proprietary/ 

In Server 

RATD Systems 
NO 

Split-bus Design 

YES 

NO 

Redundant Fans 

YES 

NO 

Redundant Fewer 

YES 

NO 

High Ferformance Cooling 

YES 

NO 

SAE-TE Compliant 

YES 

NO 

Ultra/Wide SCSI 

YES 

NO 


Based on information as of 1/31/97. 



nStoi Corporation, Inc 
450 Technology Park 
Lake Mary, FL 32746 
www.nstor.com 


For The Life Of Youi Data 800724*3511 


A RAID solution from nStor (formerly Conner Storage Systems) 
is a mission-critical buy nStoris server-independent RAID systems are 
unmatched for reliability ease of use, low life-cycle cost and high availability. 
In fact, our systems can actually increase read/write performance. 

As you'd expect from a company that co authored the 3AF-TE* 
standard with Intel, rtStor systems are compatible with all PCI-based 
se rv ers and SAF-TE compliant systems. All key 
components arc user serviceable and hot swappable. 

And our user friendly management software pro¬ 
vides RAID management, performance monitoring 
and failure notification at a glance. Plus, «Stor 
systems are scalable to grow as your network and 
storage needs grow. 

For more information about RAID solutions 
designed for the life of your data visit our web site at www.nstor.com or 
call 1-800-724-3511, Because a proprietary solution is no bundle of joy. 



* SCSI Accessed Fault-Tolerant Enclosure. 

c l9&7 uStor Corporation, live. All trademarks are of [heir -respective gwnera. 
Specifics tion 5 subject to change without notice. 
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Representative Vendors with Data-Mart Packages 

Vendor 

Package 

Starting price 

Web address 

Arbor Software 

Essbase 

$37,000 

http://www.arborsoft.com 

Digital Equipment Corp. 

Digital Data Mart (uses 
Informatica's PowerMart) 

$99,500 

http://www.digital.com 

Fiserv, Inc. 

InformEnt (for banks) 

Client-specific 

http://www.fiserv.com/inform 

IBM Corp. 

Visual Warehouse 
for Windows NT 

$22,500 

http://www.software.ibm.com 

IBM Corp. 

AS/400 

$7995 

http://www.as400.ibm.com 

Informatica 

PowerMart 

$50,000 

http://www.informatica.com 

Information Advantage 

DecisionSuite 

$29,995 

http://www.infoadvan.com 

Information Builders. Inc. 

SmartMart 

$55,000 

http://www.ibi.com 

Informix Software 

Informix FastStart Data Mart 
(includes MetaCube) 

$62,500 (Informix Online Work¬ 
group Server alone starts at $1475) 

http://www.informix.com 

JDA Software Group. Inc. 

Retail Ideas (AS/400 solution) 

Varies 

http://www.jda.com 

Kenan Technologies 

Acumate ES 

$25,000 

http://www.kenan.com 

Microsoft Corp. 

SQL Server 

$1499 

http://www.microsoft.com 

MicroStrategy 

DSS Server 

$50,000 

http://www.strategy.com 

Oracle 

Oracle Server for NT/ 

Oracle Express Server for NT 

$1475/$3995 

http://www.oracle.com 

Prism Solutions 

Prism Scalable Data Mart 

$70,000 

http://www.prisminc.com 

Red Brick 

Red Brick Warehouse 

$5000 

http://www.redbrick.com 

Sagent Technology 

Sagent Data Mart Solution 

$50,000 

http://www.sagenttech.com 

SAS 

Rapid Warehouse Assessment, 
SAS/Warehouse Administrator 

$15,000 

http://www.sas.com 

Seagate/Holistic Systems 

Holos 

$88,000 

http://www.holos.com 

Sequent Computer Systems 

CompleteWarehouse 

$500,000 (hardware and software) 

http://www.sequent.com 

Siemens Pyramid 

Information Systems 

Smart Warehouse 

$25,000 

http://www.siemens- 

pyramid.com 

Software AG 

Dmart and SourcePoint 

$25,000 

http://www.sagus.com 

Sybase 

WarehouseNow, formerly called 

QuickStart DataMart 

(uses Informatica's PowerMart) 

$95,000 

http://www.sybase.com 

Virtual Integration 

Technology 

designManager and 
deliveryManager 

$50,000 per server 

http://www.vit.com 

VMark Software 

DataStage 

$37,500 

http://www.vmark.com 


on what the data warehouse or mart is to 
be used for. Some implementers simply 
rely on the classic “80/20" rule. Although 
the idea of 20 percent “bad" data might 
shock you, it’s not uncommon for real 
data warehouses to start with 40 percent 
problematic data. Keep in mind also that 
data cleansing isn’t a one-time deal. Af¬ 
ter all, whenever you refresh, or update, 
your data warehouse or mart, you have to 
go through the same data-cleansing steps 
to maximize data quality. 

Like data cleansing, data loading is 
something that happens more than once, 
it’s also something that you have to 
monitor, because it can impact operation¬ 
al systems (after all, you use production- 


server CPU cycles to copy data out to the 
data warehouses or marts) and the net¬ 
work traffic. Users want data that’s as up- 
to-date as possible, but network managers 
and on-line transaction processing (OLTP) 
system managers undoubtedly encourage 
moderation. It takes a lot of bandwidth 
to maintain near-real-time data marts. 

If you think about how data marts and 
warehouses get loaded up with data— 
hourly, daily, or weekly—you can see how 
fast they can grow. That’s one reason why 
it’s smart to have an upward migration 
plan in hand from the onset. You’ll prob¬ 
ably also have to archive old data-mart 
or warehouse data, or simply decide to 
keep only the most recent data—say, three 


months’ worth—in your system. 

By now it should be clear that building 
a data warehouse or mart isn’t easy and 
that it’s an ongoing task. Users want more 
data, faster response, and perhaps even 
increasingly powerful tools as they be¬ 
come more adept at slicing, dicing, and 
otherwise analyzing your organization’s 
data. And sooner or later, someone will 
want to Web-enable your data warehouse 
or mart. Next aisle, please. □ 


Karen Watterson (San Diego , C A) is an inde¬ 
pendent writer and consultant who special¬ 
izes in client!server and data-warehousing is¬ 
sues. You can contact her by sending e-mail to 

1119390@mdmail.com. 
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A Virtual Private Affair 

Virtual private networks offer some 
serious savings—if you know the secret. 

By Mike Hurwicz 


o you always get what you pay for? Buy a Lexus, get 
reliability. Buy a Yugo, get a future home for Bondo. 
Right? Maybe. The Internet provides WAN commu¬ 
nications more cheaply and more globally than a 
leased line. Frame Relay, or asynchronous transfer mode (ATM) 
network. Unfortunately, it can’t provide the security, bandwidth, 
or quality of service (QoS) guarantees typically associated with 
private networks, in addition, 
the Internet supports only 
TCP/IP, while most networks 
accommodate a variety of 
protocols* So if you try to run 
your corporate net over the 
Internet, you pay less but get 
an inferior service* 

Then again, maybe not. 

Internet service providers 
(ISPs), equipment vendors, 
and software developers say 
they can give you the best of 
both worlds; the security, 
performance, availability, 
and multiprotocol support of 
a private network over the 
inexpensive and pervasive 
Internet. It’s called a virtual 
private network (VPN), or 
“extranet,* 1 and the technol¬ 
ogy is currently being con¬ 
sidered primarily as a means 
of extending the reach of pri- 
vate networks for dial-in 
access. But connections with 
business partners and cus¬ 
tomers are another impor¬ 
tant application. And, to a 
lesser extent, VPNs may ad¬ 
dress locations where tradi¬ 
tional private network connections cannot be economically 
justified* Some vendors and service providers are talking up the 
idea of replacing existing private network links with VPN links* 
But VPNs (and IP tunneling, one of the underlying technolo¬ 
gies) raise several challenges- Foremost, how do you deal with 
issues of QoS? How do you handle non-IP traffic? How do you 
authenticate and assign IP addresses? And how secure are they? 

How Does It Work? 

There are two main architectures for setting up a runnel: client- 
initiated or client-transparent Client-initiated tunneling requires 


tunneling software both for clients and for tunnel servers (or gate¬ 
ways). The latter typically reside at the corporate central site, 
though they could reside at the ISP point of presence (POP) that 
serves the central site. With client software to initiate the tunnel, 
and the tunnel server at the corporate site to terminate the tun¬ 
nel, the ISP doesn’t have to support tunneling in any way. The client 
and the tunnel server simply establish the tunnel, using authenti¬ 
cation based on a user ID and 
password and perhaps on a 
digiral certificate* The client 
and the tunnel server may 
also negotiate encryption* 
Once the tunnel is estab¬ 
lished, communications pro¬ 
ceed as if the ISP were not 
mediating the connection. 

On the other hand, if you 
want tunneling to be trans¬ 
parent to the client, the ISP’s 
POPs must have tunnel-en¬ 
abled access servers and per¬ 
haps routers. The client first 
dials in to the access server, 
which has to recognize 
(based on a user ID, for in¬ 
stance, or on the user’s 
choice from a menu) that tills 
connection should be tun¬ 
neled to a partiallar remote 
location. The access server 
then establishes the tunnel 
with the tunnel server, typi¬ 
cally using the user ID and 
password for authentica¬ 
tion* The client then estab¬ 
lishes a session directly with 
the tunnel server via the tun¬ 
nel, just as if the two were 
directly attached. While this has the advantage that no special 
software is required on the client, the client can dial only into 
properly equipped access servers* 

During 1996, two tunneling protocols competed for users’ 
attention; Microsoft’s Point-to-Point Tunneling Protocol (PPTP) 
and Cisco’s Layer Two Forwarding (L2F). The essential techni¬ 
cal difference between the two is that PPTP tunnels by wrapping 
PPP packets in IP, a Layer Three protocol, while L2F, as its name 
implies, uses Layer Two protocols, such as Frame Relay and ATM, 
for tunneling. 

PPTP can be client-initiated (and transparent to the ISP) or 
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Security Problems 


F or intra- and intercompany VPN traffic, 
consideration a such as security, avail¬ 
ability, reliability, and performance may force 
organizations to consider exactly where their 
traffic flows and what other traffic uses the 
same networks. Primary among these con¬ 
siderations is security. Security issues include 
privacy (transmissions cannot be read), autho¬ 
rization (users have the right to access cer¬ 
tain resources), integrity (data isn’t 
tampered with), nonrepudiation 
(senders are who they say they are), 
and assurance of service (the abili¬ 
ty to send or receive data cannot be 
denied). Except for denial of service, 
all these concerns can be ad¬ 
dressed through encryption and 
digital keys. However, costs associated with 
keys and encryption may include processing 
power, network bandwidth, special hardware, 
and time and expertise to manage the system. 
Instead of incurring those costs, organizations 
may choose to use private networks, which 
they typically perceive as needing less invest¬ 
ment to achieve a higher level of security. 

You can question to what extent, if at all, 
Internet traffic is more vulnerable to various 
kinds of attacks. For instance, if the same 
physical lines carry Internet and private net¬ 
work traffic, both types of traffic may be equal¬ 


ly vulnerable to “invasion of privacy " via a net¬ 
work monitor. In this context, notes Data- 
quest analyst John Coons, encrypted VPNs 
may be more secure than private lines. 

Most other types of attacks, however, are 
easierto mount on the public Internet than on 
a private network. The reason is simple: IPs 
difficult for a perpetrator to insert traffic into 
a private network, but It’s easy on the public 
Internet Attacks that require the 
ability to transmit include pass¬ 
word-guessing attacks, data tam¬ 
pering, and “spoofing" (pretending 
to bean aut horized user by f orgi n g 
an authorized address on packets). 
An attack that aims at denial of 
■ service can be particularly hard to 

defend against, even if a company is willing 
to spend money on security: For instance, a 
perpetrator can bombard a particular 
address with traffic, tying up communications 
and processing resources at that site. Recent 
perpetrators have been crashing servers, 
routers, and printers using the Ping of Death 
attack, which involves sending a ping mes¬ 
sage that is larger than legal size, if a firewall 
blocks ping messages, there are ways to 
accomplish the same thing via the HTTP, 
NFS, or Telnet protocols .Intruders will, unfor¬ 
tunately, always find a way 



client-transparent, [neither case, it is cur¬ 
rently NT-only: It requires both an NT 
client and an NT' server. In contrast, L2F 
requires support in access servers and 
routers; thus the ISP has to support L2F, 
In its defense, L2F provides some things 
PPTP doesn’t, such as authentication for 
tunnel endpoints (Le., between the access 
server and the tunnel server). 

A major advantage of PPTP is Micro¬ 
soft’s support for it. Both a client and a 
tunnel server for PPTP were shipped in NT 
4.0, A Windows 95 client is planned. An¬ 
other advantage is PPTF’s support for flow 
control, keeping clients and servers from 
getting overwhelmed by traffic and 
enhancing performance by minimizing 
dropped packets and thus retransmis¬ 
sions. However, PPTP requires IP (though 
it can tunnel IPX and NetBEUI, as well as 
PPP), and it doesn’t include a Lithe nd ca¬ 
tion for tunnel endpoints. PPTP, leverag¬ 
ing PPP, relies on user authentication. In 
addition, some analysts think PPTP may 
not scale as well as hardware-based solu¬ 
tions such as L2F, 

Recognizing the merits of each others' 
protocols, Microsoft and Cisco agreed 
late last year to merge their compering 
protocols into Layer Two Tunneling Pro¬ 
tocol (L2TP), which is supposed to offer 
the best of PPTP and L2F. Secure IP, or 
IPS EC, is expected to be commonly used 
to coordinate encryption between L2TP 
endpoints. (Standardized encryption has 
not been a feature of PPTP or L2F.) L2TP 
will also support multiple simultaneous 
tunnels for a single client. Multiple con¬ 
current tunnels may be important in the 
future, when tunnels support bandwidth 
reservation and QoS, 

These aren’t the only tunneling proto¬ 
cols around. For instance, in its BayStream 
Dial VPN Services, Bay Networks uses 
Mohile IP for tunneling, avoiding both 
PPTP and L2F. BayNetworks will support 
L2TP and I PS EC as those protocols mature. 
BayStream Dial VPN Services is designed 
to allow ISPs to offer VPNs to customers, 
with no modifications of clients or at cen¬ 
tral sites. Dial VPN Services is a feature of 
rhe Bay Networks 5000 Multi-Service 
Access Switch, Remote Annex remote 
access concentrator family, and Backbone 
Node router platform. 

As another alternative to PPTP and L2F, 
NEC has been evolving SOCKS, an authen¬ 
ticated firewall traversal protocol, designed 
to permit a data stream to cross a firewall 
based on user authentication rather than 


on the characteristics of the IP packet. 
Developed i n 1990, SOCKS is now an IETF 
standard (RFC 1928,1929, and 1961). Ver¬ 
sion 5 includes encryption negotiation. 

AmongSOCKS’s advantages are support 
for Unix and NT, plug-in support for many 
authentication and key management 
methods, and a unidirectional security 
architecture that allows you to tunnel to 
another network while minimizing vour 
exposure to attack from that network. In 
addition, SOCKS operates at the TCP lev¬ 
el, making it easier to establish application- 
specific tu nnels for applications associat¬ 
ed with a particular TCP port. 

Any firewall can be configured to pass 
SOCKS traffic transparently. Native SOCKS 
support allows a firewall to originate and 
terminate a SOCKS data stream. Although 
none of the three top firewalls-—Trusted 
Information Systems’ Gauntlet, Check 
Point’s FireWall-l, or Raptor Systems’ 
Eagle—supports SOCKS natively today, 
analysts at the Gartner Group predict that 
all the leading firewalls will support it by 
1998. Aventail’s MobileVPN and Part¬ 
ner VPN use client-initiated SOCKS tunnels. 


So far, IPSEC and L2TP have captured 
the market’s attention far more than 
SOCKS has. w I don’t know of anyone try¬ 
ing to create interoperable VPNs based on 
SOCKS," says Ira Machefsky, an analyst 
with rhe Giga Information Group, On rhe 
other hand, it was only with the recently 
introduced SOCKS version 5 that it 
became easy to “socksify” clients. Before, 
the client code had to be recompiled to 
support SOCKS. With SOCKS v5 and tech¬ 
nology such as Aventail’s Autosocks, 
unmodified clients can be instantly sock- 
si fied. “If SOCKS had had this capability 
two years ago, it would have been a slam 
dunk [for SOCKS to gain widespread suc¬ 
cess as a VPN standard],” says Michael 
Zboray, an analyst with the Gartner 
Group. “Now, only time will tel l whether 
the technical advantages of SOCKS wi 11 be 
sufficientto overcome the momentum of 
IPSEC and L2TP,” 

Quality of Service 

The technologies for low-cost. Internet- 
based VPNs are maturing. But you stiU may 
have trouble finding an ISP willing and able 










Want to save $10,000 per month on your 
corporate phone bill? 

Use your IP network for phone and fax. 

We do! 

At VocalTec, we reduce our long distance toll charges for phone-to- 
phone, fax-to-fax, phone-to-PC and PC-to-phone calls using our 
revolutionary Telephony Gateway servers. We take the time we 
need for effective discussions between our New Jersey, UK and 
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VocalTec's award-winning Telephony Gateway software makes your 
network work harder-and pay off quicker-by using it for voice as 
well as data. VocalTec’s Telephony Gateway software converts 
voice or fax into data packets and sends them via the Internet or 
corporate intranets to phones and fax machines worldwide. Why 
pay for long distance phone networks when you can use your own 
network or the Internet? 

What hardware/software is required? 

VocalTec's Telephony Gateway software runs on Pentium® servers 
loaded with Windows NT®, Dialogic* sound boards and voice/fax 
modems. Estimated cost depending on configuration: $10,000 
per server. 

What do I get? 

• Crisp, clear voice quality 

• Multi-tiered security 

i 

• T1 connectivity for higher volume calling 

• Easy integration with PBXs, call centers and voice mail systems 

• Centralized administration 

• Lower phone bills 

• Fax and voice on the same server 

Interested? 

Call 1-201-768-9400 Extension 231 



1 9 96 


isomer 

jiJi Hit ILLK 


Visit: www.vocaltec.com 


VocalTec 

Communications Ltd. 

35 Industrial Parkway 
Northvale, NJ 07647 

■ Telephone 201-768-9400 • Fax 201-768-8893 


© 1997 VocalTec and Telephony Gateway are trademarks of VocaiTec Communications, Ltd,, All other trademarks and registered trademarks are the 

property of their respective owners. „ 

Circle 200 on Inquiry Card (RESELLERS: 201). 















Network Integration 


A Virtual Private Affair 


Unking Clients to Networks 


This client can 
connect to either 
server A or B over an 
encrypted link. 



■ = encrypted link 


Internet 


VPN 




Virtual private networks (VPNs) run over the Internet and 
transparently encrypt the links between end points. 


to manage your VPN for you. There are 
still many outstanding questions. How do 
you guarantee the quality of service? And 
how are ISPs to charge for VPN traffic? 

Right now, few ISPs support QoS. New 
technologies such as Resource Reserva¬ 
tion Protocol (RSVP) address the QoS 
problem, but they can’t undo this basic 
reality. RSVP enables users to manage 
QoS, but RSVP only requests guaranteed 
bandwidth or a given delay/latency or 
error rate; it’s up to the ISP to fulfill the 
request, and many ISPs can’t handle RSVP- 
Even if they could, ISPs must be able to 
charge more for high-priority packets 
than for low-priority packets before they 
will roll out the service. 

“We may have to start charging for 
usage,” says Vint Cerf, senior vice presi¬ 
dent of data architecture at MCI Commu¬ 
nications, a major carrier of Internet traf¬ 
fic. “As the system becomes bigger, it gets 
more difficult to make things flat-rate. In 
addition, we might well have different 
charges based on quality of service. Ideal¬ 
ly, charges should reflect the amount of 
resource consumed to deliver a service.” 

And this is just intra-ISP QoS. Even 
when ISPs have direct network connec¬ 
tions among themselves in order to speed 
traffic flows, they typically have no agree¬ 
ments covering reliability, availability, or 
QoS. Eric Paulak, senior analyst with the 
Gartner Group, expects such “network 
interface” agreements for private net¬ 
works, such as Frame Relay networks, ear¬ 
ly in 1993, along with the introduction of 
switched virtual circuits (SVCs) that make 
it easy to connect Frame Relay networks 
from different carriers. Network inter¬ 
face agreements for Internet services may 
come later in 1993, says Paulak. 

However, such agreements wi 11 require 
billing arrangements and perhaps proto¬ 
cols that do not yet exist, “If ISP ‘A car¬ 
ries high-priority traffic for ISP *B/ ISP A 
needs to get remunerated for allocating 
those resources,” says John Coons, direc¬ 
tor and principal analyst of wide-area net¬ 
working at Dataquest, It could be mid- 
1999 before ISPs have the protocols and 
billing arrangements in place to make that 
possible, Coons thinks. Right now, he 
points out, ISPs typically don’t even have 
mechanisms to bill for classes of service 
within their own domains. 

For now, if you want end-to-end ser¬ 
vice guarantees, you’ll probably have to 
stick with a single ISP. Even at that you’ll 
have to choose your ISP carefully since 


many offer little or nothing in the way of 
service guarantees. And even with service 
guarantees, having to stick to one ISP dis¬ 
courages the use of VPNs because a com¬ 
pany may have little influence over the ISP 
selected by its suppliers, customers, or 
partners. Even if a company does have 
such influence, a single ISP cannot offer 
the ubiquitous access associated with the 
entire Internet. (Some, such as Com¬ 
puServe, UUNet, and MCI, come closer 
than others.) 

Dial-In Cost Savings 

But even with QoS questions outstand¬ 
ing, many companies are interested in 
Internet-based VPNs. As well they should 
be: The cost of a VPN may be less than half 
that of a private dial-in access solution. 

Today, companies typically use in- 
house communications servers, modem 
banks, and toll-free numbers to support 
dial-in access. It works, but there are some 
catches. The equipment is frequently 
being upgraded to faster modems, ISDN, 
or even digital subscriber line (DSL). Fur¬ 
thermore, carrier offerings and tariffs 
change continually. These changes cost 
both money and management effort. Even 
in stable configurations, dial-In connec¬ 
tions are notoriously finicky. 

Economies of scale make it more cost- 
effective for ISPs to maintain all the dial- 


in connections at the POP rather than each 
company maintaining its own. Similarly, 
it’s more economical for ISPs to maintain 
huge, highly utilized backbone pipes than 
for each company to maintain a smaller, 
less fully utilized pipe. The way Internet 
services are packaged may be more effi¬ 
cient in terms of sales and operations. 

Using a VPN, companies can off-load 
most of the expense and hassle associat¬ 
ed with dial-in connectivity: Users simply 
dial in to the closest ISP POP, The ISP man¬ 
ages the modem banks and communica¬ 
tions servers and thus makes the bulk of 
the investment in access technologies. The 
ISP forwards the dial-in traffic to a central 
corporate site via the VPN. At the central 
site, the corporation maintains a single 
connection to the Internet, usually via a 
high-speed digital line such as aTl. Dial- 
in traffic looks like ordinary Internet traf¬ 
fic coming in on the high-speed digital 
access line. Functionally, remote users 
have the same connection to the corpo¬ 
rate network as if they were sitting at their 
desks at the central site. 

Partner VPNs 

After dial-in access, connection to busi¬ 
ness partners is the major advantage of 
Internet-based VPNs over private net¬ 
works. Rather than leasing lines directly 
to major partners and customers, you can 
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use your existing Internet connections to 
send VPN traffic to one another. 

For intracompany traffic, on the other 
hand, a VPN typically has no price advan¬ 
tage over Frame Relay for equivalent 
service, says Gartner’s Paulak. The logic 
behind this assertion works like this: The 
same basic telecommunications infra¬ 
structure provides both Internet and pri¬ 
vate network services, so they have part 
of their cost structure in common. Beyond 
that, carriers or ISPs may have to charge 
for the additional services they offer, in¬ 
cluding reliability, availability, and QoS. 

UUNet’s ExtraLink is an example. At 
one point, ExtraLink, which used UUNet’s 
underlying Frame Relay network, cost 
about 30 percent more than ordinary 
Frame Relay, says Paulak. UUNet started 
with the same basic cost that any carrier 
has for maintaining a Frame Relay net¬ 
work. Then UUNet added IP routing and 
security. Naturally, the company had to 
charge more. Other carriers, such as 
AT&T, offer “managed'’ Frame Relay ser¬ 
vices, which include IP routing and secu¬ 
rity, for only about a 15 percent premium 
over ordinary Frame Relay. 

Such managed Frame Relay services 
will not connect you to other companies’ 
Frame Relay networks, however, while 
UUNet will connect multiple companies 
to the same ExtraLink network. For con¬ 
necting to suppliers, business partners, 
and customers, a service like ExtraLink 
can make a lot of sense. 

If VPNs help ISPs capture a larger mar¬ 
ket share, the ISPs may be able to lower 
their prices. VPNs often support applica¬ 
tions with higher duty cycles than typical 
Internet access, notes Skip Taylor, group 
manager of remote access services for 
CompuServe Network Services. Such ap¬ 
plications, including work-at-home pro¬ 
grams, remote access, nomadic users, and 
cross-functional teams in different loca¬ 
tions, can generate consistent traffic loads 
that can justify higher-bandwidth back¬ 
bones. Unit price decreases as volumes 
increase and backbones are more fully uti¬ 
lized, observes Taylor. In March, Com¬ 
puServe began testing an IP-based VPN 
service that will be rolled out in 10 to 15 
major metro areas over the year. 

Business customers, according to Gart¬ 
ner analysts, are most interested in the 
tightly controlled VPN services offered by 
a single ISP, such as CompuServe or 
UUNet. However, these services are more 
or less identical, from the customer’s 


point of view, to services that these same 
ISPs have been offering for years. In both 
cases, the customer dials in over an async 
line using PPP and is connected securely 
and reliably to a central site. 

Are these ISPs, then, pulling a bait and 
switch, luring the customer with the term 
“VPN,” which implies more ubiquitous 
access and lower prices, then delivering 
business-as-usual access and prices with 
new terminology? Initially it may look 
that way. But over time, these services will 
evolve to provide a level of interoper¬ 
ability beyond what has been possible. 

Multiprovider VPNs 

As protocols like IPSEC, L2TP, and SOCKS 
mature, ISPs will be able to interconnect 
tunnels more easily. With network inter¬ 


face agreements to ensure availability and 
quality of service, ISPs will be able to offer 
VPNs that span multiple providers with¬ 
out giving up the service guarantees that 
are associated with single-provider VPNs 
today. However, you probably won’t see 
many multiprovider VPNs before 1998. 

Meanwhile, organizations can imple¬ 
ment their own multi-ISP VPNs with guar¬ 
anteed performance by using customer 
premises equipment if they can get service 
guarantees from the individual ISPs. For 
example, customers can: 

• Set up client-initiated tunnels via mul¬ 
tiple ISPs 

• Encrypt those tunnels 

• Implement a system of digital keys for 
authentication and nonrepudiation 


Security Solutions 


I PSEC, or secure IP, is the emerging stan¬ 
dard for safeguarding Internet-based virtu¬ 
al private networks (VPNs). IPSEC is a fam¬ 
ily of protocols described in some 17 Internet 
Engineering Task Force (IETF) draft docu¬ 
ments, the most important of which are RFCs 
1825 through 1829. A mandatory require¬ 
ment for a compliant implementation of IPv6, 
I PS EC defines protocols for authentication, 
privacy, and data integrity at the IP or kernel 
level, using two optional IP head¬ 
ers: Authentication Header (AH), 
which supports authentication and 
data integrity, and Encapsulating 
Security Payload (ESP), which 
insures privacy. 

These fundamental protocols 
were agreed upon in 1995 and 
tested during 1996. However, agreement 
lagged on how to establish security associ¬ 
ations, agree on encryption algorithms, and 
exchange public keys. These functions are 
critical for interoperable authentication, autho¬ 
rization, data integrity, and nonrepudiation. 

Key management will be an important fea¬ 
ture of IPSEC. The X.509 standard defines 
a format for digital certificates, but it does not 
say how two nodes can establish a security 
association and agree on an encryption key 
for a particular session. Throughout most of 
last year, debate continued within the IPSEC 
working group over whether such key man¬ 
agement functions should be based on Sim¬ 
ple Key Management for Internet Protocols 
(SKIP), developed by Sun Microsystems, or 
Internet Security Association and Key Man¬ 
agement Protocol (ISAKMP)/Oakley, which 
has been favored by Cisco Systems. 

SKIP is easier to implement and imposes 


less overhead when a security association is 
established. In fact, if each host already has 
the other host's public key certificate, SKIP 
doesn't have to exchange any packets to 
establish a shared key for a particular asso¬ 
ciation. The data packet itself will contain 
enough information for the receiving host to 
compute the shared key. This can be impor¬ 
tant where associations are created and 
destroyed relatively frequently. It’s also impor- 
tant when a host reboots, for 
instance, and has to re-establish 
all its security associations. 

Unfortunately, typical implemen¬ 
tations of SKIP do not allow for 
much negotiation of encryption 
algonthms, such as Data Encryption 
Standard (DES) and triple DES, or 
of other options for insuring data integrity, 
such as using Message Digest 5 (MD5) or 
Secure Hash Algorithm 1 (SHA-1) hashing 
techniques. That means that if a node using 
SKIP cannot decrypt a packet, there is no 
means within SKI P to recover. Messages typ¬ 
ically must be sent outside the protocol to 
indicate the failure. However, there is no 
assurance that such messages couldn't be 
forged, allowing an attacker to disrupt com¬ 
munications. 

ISAKM P/Oakley supports more negotia¬ 
tion and is therefore more robust and secure. 
In the fall of 1996, ISAKMP/Oakley was 
selected as the basis for the Internet Key Man¬ 
agement Protocol (IKMP), the mandatory 
IPSEC key management protocol. SKIP is 
now an optional IPSEC protocol, ISAKMP/ 
Oakley and SKIP implementations were test¬ 
ed at an IPSEC u bake-ofF in late March. IKMP 
should go to the IETF in July. 
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Where the Encryption Is 



GSentinitiated VPN solutions require client software that 
encrypts the connection from the remote chent at the way 
through the corporate firewall. Hie ISP k ignorant of what's 
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Corporate 


If a PFTF client connects without client software, you 
company and the ISP must have a VPN agreement. 


With PPTP, yon don’t have to run a tunnel cSent-you can connect over 
PPP. The left between remote dient and ISP won't he encrypted. 



i - encrypted link 
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With Point-to-Point Tunneling Protocol [PPTP), 
a remote client does not have to run special VPN software. 


• Configure routers and firewalls to pre¬ 
vent unauthorized users from accessing 

the central site 

You can use the PPTP capabilities in 
Windows NT to initiate and terminate 
tunnels through multiple ISPs, Alterna¬ 
tively, you can just terminate the tunnels 
with an NT server and let the ISPs handle 
the initiation if they're set up for k 

Or you can use MobileVPN or Part- 
nerVPN, from Aventail, to establish client- 
initiated tunnels via SOCKS. MobileVPN 
connects a single Windows or Unix dient 
to a Unix or NT server behind the firewall 
at the central she. Partner VPN connects 
two LANs by creating a tunnel between 
two Unix- or NT-based LAN servers, Aven- 
tail's VPN solutions are client/server sys¬ 
tems. The server starts at $4995, and pric¬ 
ing for the client starts at $69, 

Both ISPs and end users can imple¬ 
ment PPTP VPNs using Check Point Soft¬ 
ware Techno]ogies* FireWall-1 firewall. 
The company’s $100 S ecu Re mote client 
software can be used to set up client-ini¬ 
tiated PPTP tunnels, which terminate in 
Fire Wall-1 at the ISP's POP or at the cor¬ 
porate central site. 

Ascend Communications, the dominant 
supplier of access switches to ISPs, has sup¬ 
ported the protocol in its Ascend MAX 
WAN access switch since early 1996, allow¬ 
ing ISPs to offer tunneling as a service to its 
customers. Ascend will support L2TP 
when that is ready for i mplementation. 

TimeStep offers an I PS EC encryption 
implementation in its Permit family of 
VPN products. These products include 
Permit PC, $99 Windows-based dient soft¬ 
ware; the Security Micro Gate, a $1795 
box that provides VPN services for a sin¬ 
gle network node; and the $5495 Securi¬ 
ty Gateway box, which offers VPN ser¬ 
vices for an entire LAN or subnet. 
TimeStep also offers SNMP-based man¬ 
agement software, the $4995 Secure 
Network Management System. TimeStep 
supports X.509 certificates and will sup¬ 
port Internet Security Association and 
Key Management Protocol (ISAKMP)/ 
Oakley when it is ready for deployment 
(see “Security Solutions,” page 84), 

AltaVista Tunnel 97, from AltaVista 
Internet Software (a subsidiary of Digital 
Equipment Corporation), is a client-initi¬ 
ated VPN solution. It is based on a propri¬ 
etary technology, but AltaVista plans to 
adopt tunneling standards as they firm up. 
When introduced in 1995, AltaVista Tun¬ 


nel required a Unix server from Digital. An 
NT/Intel port was released in October *96 
and an NT/Alpha port in May ’97. A Solaris 
port is expected by the end of this year. 
AltaVista Tunnel supports Windows 95 and 
NT clients. Tunnel 97 Personal Edition costs 
$99. Tire Workgroup Edition is $995. 

VPNet 1 s VPLink technology allows you 
to set up tunnels independent of the ISP, 
VPLink incorporates real-time data com¬ 
pression along with IPS EC encryption, 
authentication, and key management. 
VPNet's $3995 VSIM00G “VPN service 
unit” sits between the last router at the 
edge of an internal network and the out¬ 
side world. The VSU- J 000 manages IPSEC- 
based VPNs; it encrypts, decrypts, and 
compresses data, and it manages keys. 
Because the VSU-1000 offers hardware- 
based encryption and compression, it can 
saturate a T1 or El line. The compression 
mitigates the overhead of IPSEC headers, 
which can otherwise increase packet size 
to the point where the Internet fragments 
the packets for transmission, greatly 
degrading throughput over WAN links. 
Compression insures better performance 
and makes VPNet's solution more scalable. 

VPNet will support tunneling ap¬ 
proaches such as PPTP and L2TP as these 
standards mature and gain acceptance. 
The VSU-1000 can communicate with 
other VSUs or with the $99 VPNremote, 
IPSEC client software for Windows 95. A 
Windows NT version is slated to be re¬ 
leased later this year. The java-based 
$3995 VPNmanager tool suite configures 


the system. Through the use of import/ 
export files, VPNmanager can establish 
intercompany extranets for companies 
using the VPNet products. 

Finding the Balance 

Pioneers began last year constructing their 
own VPNs. For instance, the “big three” 
US. automobile manufacturers (General 
Motors, Ford, and Chrysler) announced 
the launch of a pilot of the Automotive Net¬ 
work Exchange (ANX), which will allow 
the carmakers to exchange information 
and do business with their suppliers. The 
pilot, originally announced for late 1996, 
was rescheduled for Q2 1997. Production 
rollout i s expected to begin in Q3. The ANX 
is sponsored by the Automotive Industry's 
Action Group, which consists of represen¬ 
tatives of the big three and their tier-one 
suppliers. An ANX overseer company, 
which has not yet been selected, will pro¬ 
vide centralized network administration 
and management and will certify ISPs to 
implement VPNs within the ANX. Bellcore 
is currently helping design the role of the 
ANX overseer. The ANX will eventually 
support more than 10,000 partners. 

However, multiple-ISP VPNs such as the 
ANX may be a rarity for some time. Over 
the next five years, private networks will 
continue to carry the great majority of cor¬ 
porate traffic, the Gartner Group predias. 
Typically, only one company will use such 
a private network. Fifteen percent of cor¬ 
porate data traffic will be carried by IP net- 
works controlled by a single service 
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provider, such as UUNet or CompuServe 
Network Services, according to Gartner. 
Multiple companies may share such a net¬ 
work, and the service provider can still 
guarantee high levels of security, avail¬ 
ability, reliability, and performance. How¬ 
ever, customers are limited to access via 
the points of presence of that service 
provider. Gartner predicts that only about 
5 percent of corporate data traffic will tra¬ 
verse the public Net, which provides the 
most ubiquitous access but with a lower 


level of security and no guarantees of per¬ 
formance, reliability, availability, or QoS. 

Rebecca Wetzel, director of Internet 
consulting forTeleChoice (Verona, NJ), a 
telecommunications consulting firm, 
believes those Gartner numbers may be 
accurate for large corporations, which 
invariably have a private data network 
infrastructure already in place. Large 
companies, she says, may use Internet- 
based VPNs mainly to support mobile 
workers and telecommuters, applications 


where ubiquitous access is key. They 
may not use them much for mainstream 
data networking applications. 

In contrast, small to medium-size com¬ 
panies may not currently have any private 
data network. Internet-based VPNs, be¬ 
cause they are so much easier and less 
expensive to implement, could capture 
the majority of this growing market over 
the next five years, says WetzeL 

Internet-based VPNs are not the long- 
awaited arrival of ubiquitous, secure, high - 
quality data networking that costs next to 
nothing. However, VPNs can proride ubiq¬ 
uitous data networking and networking 
that is better protected than most private 
networks from most kinds of attacks 
(except for denial of service and Ping of 
Death). VPNs can provide high-qual ity net¬ 
working. And they can provide inexpen¬ 
sive networking. Finding the optimal bal¬ 
ance between ubiquity, security, quality, 
and price will require consideration of a 
range of services and products that will only 
grow more varied a nd co mp l ex. El 
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Double Zero 

Year 2000: no COBOL, no mainframe, no problem, right? Wrong. 
Place your bet correctly on the year 2000 roulette wheel. 

By Joe Celko and Jackie Celko 


t’s the end of the world as we know it. At least, as the 
year 2000 approaches, many people are warning of 
a computer apocalypse. Some of these doomsayers 
are software vendors and consultants who are trying 
to sell salvation for you and your computer system. There are 
several questions you will want the answer to. Should you buy? 
How big is the year 2000 problem, anyway? Whom will it affect? 
Will PC users be immune? 

Well, the year 2000 prob¬ 
lem is real, and the ramifica¬ 
tions will be huge. No one 
will be completely immune, 
although some firms and 
individuals will experience 
fewer problems than others. 

Some industry experts are 
estimating that the world¬ 
wide cost of fixing—or sur¬ 
viving—the year 2000 prob¬ 
lem will be between $400 and 
$600 billion. 

The year 2000 problem will 
affect every government 
agency, business, or individ¬ 
ual that uses a computer. 

Even if you do not use one, 
you will still feel the impact 
when you interact with any¬ 
one who does. If you have 
insurance, buy airline tickets, 
or want season passes to a 
sporting event, you may have 
trouble. The automated sys¬ 
tems that control your build¬ 
ing’s heating and cooling and 
your cherished ATM may 
refuse to work. 

Businesses that do not pre¬ 
pare properly for the year 2000 may not be able to survive it. 
For starters, businesses whose computer systems are not year 
2000-compliant may be unable to obtain business insurance. 
Mistakes in calculating interest or a delay in payments, automatic 
checks, or premium notices may expose a company to legal 
risk. And nothing motivates like legal exposure. 

A company may lose revenue because its computer will not 
recognize a purchase order with a date after 1999. A company 
may refuse to order from your company or refuse to enter into 
a joint venture with your company because your computer sys¬ 
tem cannot handle year 2000 dates in a standard way. 


Even without the year 2000 problem, date-format conventions 
are confusing. The date “December sixteenth of the year one- 
thousand nine-hundred and ninety-seven” is done in many dif¬ 
ferent ways. You would Find it as 12/16/97 in Boston, 16/12/97 in 
London, 16.12.97 in Berlin, and 97-12-16 in Stockholm. Then 
there are conventions within industries within countries. For 
example, the U.S. military would write that date as 1997-Dec-16. 

Software packages typi¬ 
cally have a general way of 
formatting dates for display. 
The usual tools allow a mix¬ 
ture of a two- or four-digit 
year, a three-letter or two- 
digit month, and a two-digit 
day in the month. Slashes, 
dashes, or spaces separate 
the three fields. 

ISO Dates 

However, there is only one 
real international standard: 
ISO 8601:1988 “Data ele¬ 
ments and interchange for¬ 
mats—Information inter¬ 
change—Representation of 
dates and times.” It speci¬ 
fies the all-numeric yyyy- 
mm-dd format. 

The National Institute of 
Standards and Technology 
(NIST) has approved the use 
of slashes instead of dashes 
in the U.S., keeping with the 
older U.S. convention. (It is 
also interesting to note that 
some vendors, notably Mi¬ 
crosoft, claim to be trying 
to achieve year 2000 compli¬ 
ance, but sell products that cannot display in the ISO 8601 date 
format at all.) 

You can divide your potential year 2000 problems into two 
familiar categories: hardware and software. Of the two, soft¬ 
ware will be the most problematic. 

Most of the hardware problems that happen to you will have 
a single universal solution. Unfortunately, however, the various 
combinations of packages, languages, and in-house applications 
that are all interacting in a single installation will make it neces¬ 
sary for companies to develop a unique solution for each soft¬ 
ware system. continued 
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The Odometer Problem 

Hardware problems occur when a sys¬ 
tem will not accept years greater than 1999. 
We call this the odometer problem because 
it is in the hardware and not in the appli¬ 
cation code. This is not the same as the mil¬ 
lennium problem, where date representa¬ 
tions and arithmetic are invalid. Think of 
the odometer in a car that has reached its 
upper limit and turns over to all zeros. 

One example is a manufacturer of 
specialized fiberglass cloth who uses cus¬ 
tom-built looms that are more than 40 
years old. Each bolt of cloth is individu¬ 
ally time-stamped by the looms. The time 
stamp uses a two-digit year code, and its 
control is by hard-wired circuit boards 
with transistors. This is clearly an extreme 
example of a hardware problem. 

The odometer problem exists in both 
mainframes and PCs. For example, the 
Unisys 2200 system would have failed on 
the first day of 1996 because the eighth bit 
of the year field—a signed integer—went 
to one. The vendor was able to solve this 
problem. 

Other internal date representations 
have different failure dates, but many of 
them fall in the first century of the next 
millennium. Mainframe vendors are 
working on solutions that will let their 
hardware continue to function into the 
twenty-first century. However, users with 
very old equipment—such as the manu¬ 
facturer with those looms—may be on 
their own if the vendor refuses or is unable 
to support the equipment. 

Intel-based PCs also have odometer 
problems. How the system clock will 
wrap around depends on your BIOS chip, 
but the most common dates to which it 
will reset are 1900, 1980, and 1984. You 
can test your computer. Set the date and 
time to 1999-12-31 (in whatever input for¬ 
mat your machine expects) at 23:59:51. 
Let the machine run 10 seconds so that the 
clock rolls over. What happens next de¬ 
pends on your BIOS chip and DOS version. 

The result may be a date display that 
shows 01/01/00, so you think you have 
no problems. Although the display may 
appear to be correct, the clock may read 
1980-01-01 or 1900-01-01 internally. You 
may find newly created files with dates 
in the twentieth century, because the OS 
accessed the clock directly and fetched the 
incorrect date. 

This problem passes along to applica¬ 
tions, but not always in the way you would 


think. Quicken 3 for the PC running on 
DOS 6 is one example. As you expect, 
directly inputting the date 2000-01-01 
results in the year resetting to 1980 or 1984 
off the system clock. Strangely enough, 
however, letting it wrap from 1999-12-31 
into the year 2000, Quicken interpreted 
the change as 1901-01-01 and not as 1900. 
This indicates that Quicken sometimes 
references the internal clock and some¬ 
times uses a date the user inputs. The date 


referenced from the clock and the date 
input manually into the system are both 
incorrect and different. 

A number of widely available free¬ 
ware programs do year 2000 tests on PCs. 
These include DOSCHK from Bob Stam¬ 
mers, 2000Test and 2000Fix from Dan 
Goodell, and Year2000 from Tom Becker 
(Air System Technologies). 

Other PC applications known to exhibit 
year 2000 difficulties include Microsoft 
Access, FoxPro, and Visual Basic; CA Clip¬ 
per; Borland Delphi; GuptaSQLbase; and 
Oracle. Fixes or workarounds for many 
of them are widely available as freeware. 

Because the year 2000 is two-and-a-half 
years away and the life span of a PC in 
some environments is shorter, some man¬ 
agers believe the problem is self-limiting. 
There are, however, many older machines 
out there. What usually happens to old 
machines in a corporate environment is 
that they stay in service but pass down the 
line to a less-critical function as newer 
models replace them. 

Another solution is to replace the chip. 
This is expensive and time-consuming 
when you have a large number of ma¬ 
chines. A software patch may not be 
enough if a program reads the clock for 
itself or if the patch does not work with 
existing programs. 

Some vendors are ensuring that ma¬ 


chines made after a certain date are prob¬ 
lem-free. These vendors include AST 
Computer, for machines that were made 
after July 1996. 

Some generic Pentium-processor ma¬ 
chines have their BIOS in a flash EPROM 
that you can directly upgrade. If you have 
a BIOS chip from Award or AMI manu¬ 
factured later than October 1995, you may 
be able to upgrade it using a patch from 
the manufacturer's Web site. 


Some earlier machines are also upgrad¬ 
able, so check your documentation. Many 
other manufacturers are supplying or will 
soon supply user-upgradable systems. 
Again, check the documentation. No 
manufacturer will guarantee that the 
patches will fix all hardware-related date 
problems, but as the year 2000 approaches, 
manufacturers will continue to offer 
improved patches. 

Many motherboards allow user up¬ 
grades, but sometimes you must perform 
the upgrade in the proper sequence. Some 
motherboards have a jumper switch that 
you must set before upgrading the system. 
If you do not follow the proper proce¬ 
dure, the system will return an error mes¬ 
sage. Even worse, the upgrade will appear 
to have worked but will actually have 
done nothing. 

Planning Your Campaign 

David Eddy of Global Software states, 
“While about 99 percent of what’s been 
publicly written about Y2K so far is essen¬ 
tially ‘Y2K is a COBOL mainframe prob¬ 
lem,’ this absolutely is not the case. Soft¬ 
ware is software. To the best of my knowl¬ 
edge, there is no language (even the Depart¬ 
ment of Defense’s Ada) that forces the fea¬ 
tures and capabilities of that language to 
actually be used correctly.” 

Software problems caused by the year 


Effects of Pivots on Two-Digit Years 


1930 pivot 
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1950 pivot 
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Entered with four digits 


| Year 1 1900 |1910 ] 1920 | 1930 j 1940 f 1950 j 1960 {1970 1 1980 | 1990 \ 2000 ! 2010 1 2020 [ 20301 


Two-digit yean incorrectly n Two-digit years correctly Two-digit years correctly Years entered with four 

transform to 2000. transform to 1900. transform to 2000. digits display correctly. 


Using a simple pivot point makes some 1900-years correct, 
but it may turn 1900-years into 2000-years. 
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2000 will be widespread, complex, and 
costly to repair. According to Capers 
Jones of the Software Productivity Con¬ 
sortium, the cost to get your software 
ready for the year 2000 will vary by lan¬ 
guage and industry. For example, pro¬ 
grams written in COBOL will cost about 
$28 per function point. Programs writ¬ 
ten in assembly language will cost more 
than $75 per function point, and programs 
written in object-oriented languages will 
cost less than $18 per function point. 

Old legacy systems written in-house 
will be the most costly to repair. In many 
cases, the source code and even the spec¬ 
ifications may no longer exist. Upgrades 
and problem fixes may have no docu¬ 
mentation. Old packages may no longer 
have support, even if the original vendor 
is still in business. 

Some new packages that claim to be year 
2000-ready will still fail under the right 
combination of factors. That includes 
software written for PCs. Spreadsheets are 
the worst offenders, depending on how 
internal date-handling functions work, but 
any package that uses a calendar or sched¬ 
uling function is at risk, including data- 


The Process 

The general steps necessary for a year 
2000 project are: 

1. Allocate adequate resources. The 
project will require a full-time manager. 
Be aware that the preparation-and- 
testing phase will take months. 

2. Choose products and consultants 
that do not offer a one-size-fits-all ap¬ 
proach. You will probably need several 
tools. 

3. Analyze and test hardware, pro¬ 
grams. and database files. 

4. Eliminate dead and redundant 
code. 

5. Use a simple pivot-point approach 
on applications that have a short time 
horizon and do not interact with other 
programs. A library checkout system is 
an example. Pivot-point approaches 
may also be appropriate for systems 
that are becoming obsolete and that 
cannot justify the expense of a full 
conversion. 

6. Fix or replace remaining problems 
with date routines. 

7. Retest. 


bases. When these packages feed data to 
a network computer, the contaminated 
data passes along to your entire system. 

Even bringing your own system into per¬ 
fect compliance may not be enough if you 
interact with other systems and bring con¬ 
taminated data back into your own system. 
Lack of standardization of date formats 
coupled with what year 2000 compliance 
entails will continue to be a problem. 

Your Options 

There are four methods for dealing with 
the year 2000: 

1. Do nothing. Wait to see what blows up 
and fix it when it does. This is the choice 
of a surprising number of small- and 
medium-size firms. This ostrich ap¬ 
proach may be attractive—especially if 
you plan to retire by the year 2000—but 
remember: You will be counting on the 
company computer to do your retire¬ 
ment benefits correctly. 

2. Replace everything. Small firms can fre¬ 
quently afford to replace their software 
because they do not have large histori¬ 
cal databases. If they choose not to 
replace their application programs, 
they can frequently upgrade them and 
get a fix from the vendor. 

3. Do simple fixes. Many products offer 
a simple fix for existing software. You 
may not have to change the data or may 
have to make only small changes. 

4. Do a full analysis and complete fix. This 
involves testing and analyzing the sys¬ 
tem for potential date problems and 
making changes to the system so that it 
will handle the year 2000 correctly. The 
system must change internally to han¬ 
dle a four-digit year and change at the 
point of input so users must input a 
four-digit year. 

The simple fix usually involves a pivot 
point (see the figure “Effects of Pivots on 
Two-Digit Years” on page 90). This ap¬ 
proach, which is also called a time frame 
or epoch setting, lets you patch applica¬ 
tions without changing the data by mak¬ 
ing an assumption about the century in 
which a two-digit year falls. Using a par¬ 
ticular year as a pivot point, the system 
adds either 1900 or 2000 to the two-digit 
year to make it a four-digit year. For exam¬ 
ple, if the program is looking at PC soft¬ 
ware, it’s safe to assume that 70 and above 
belongs in the 1900s, so 70 would be the 
pivot point. If the program is looking at 
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Managing Data 


kindergarten-age children, a pivot point 
of 90 might be appropriate (although you 
might turn up some centenarians in the 
process). 

This is not a new idea. Look at printed 
forms such as personal checks. Many 
forms have the date space preprinted as 

_19_, under the assumption that 

the century is the twentieth. 

Many packages use a pivot point in a 
variety of price ranges for the most pop¬ 
ular languages and platforms. There are 
advantages to using a package that relies 
on a pivot point to handle your year 2000 
problem. It is less expensive than a full 
analysis and repair of the system, and it 
requires less user training and involve¬ 
ment. In many cases, the end user con¬ 
tinues to key two-digit dates and all the 
work happens behind the scenes. 

A disadvantage of this method is that 
you must pick a pivot point between 00 
and 99, and there is no reason to favor one 
pivot point over any other. If Microsoft’s 
lead becomes a de facto standard, the two- 
digit years between 00 and 29 will convert 
to 2000 to 2029, while 30 to 99 will con¬ 
vert to 1930 to 1999. This makes the birth¬ 
day of a person born in 1920 wrong. 
Quicken maps the two-digit years 00 to 50 
into the years 2000 to 2050. This makes 
calculating the return on a stock you 
bought in 1949 wrong. In short, there may 
be no perfect universal pivot point for a 
given application. 

Within this class of solutions, you can 
store the dates as either four digits or 
two digits. Storing them as four digits 
means you are using the two-digit year 
format as a convenience for data-entry 
clerks or users. If you do this, you should 
display the full date in the proper format 
for all reports. 

If you keep the year as two digits inter¬ 
nally, you will have problems. When two 
of your own applications disagree on the 
pivot point, in effect, every date has its 
own user-defined data type. You will need 
to write conversion routines to use both 
types of dates in the same calculations. If 
you do not have control over both pro¬ 
grams because one of them is external to 
your system, you risk internal calculation 
errors that will be difficult to detect. If 
only a tiny percentage of the dates used to 
calculate interest rates are incorrect, the 
incorrect dates will be difficult to iden¬ 
tify—but the calculation errors could have 
an enormous impact. 

Only a small part of your system will 


lend itself to this type of fix. This is a 
quick-and-useful patch, but it’s only for 
systems with short time horizons or that 
are due for replacement soon. 

Big System, Big Changes 

You must analyze medium to large systems 
as a whole and make repairs to bring them 
into year 2000 compliance. For many 
firms, the year 2000 effort will be their 
largest data-processing project ever. 

When Data Integrity ran a test of 
1,000,000 lines of COBOL produced by a 
variety of industries, it discovered that less 
than 13 percent of the COBOL modules 
were affected and that less than 0.5 per¬ 
cent of the total code had to be changed 
(see the figure “Finding the Needles in the 
Haystack” on page 95). This test indicates 
that a good front-end analysis to locate 
problem areas and assess their impact is 
essential. COBOL-oriented analysis prod¬ 
ucts include Adapt/2000, from Allegiant 
Legacy Solutions. 

The analysis phase of the project may 
take up to a year. A lengthy up-front analy¬ 
sis clearly can save you time and money 
over the life of the project. Anne White, 
marketing manager of Isogon, believes 
that a big part of the project is to identify 
and eliminate dead code. Frequently, 20 
percent to 30 percent of the code in large 
mainframe systems is no longer used. 

An analysis of a Texas oil company indi- 
cated that 40 percent of its code was 
dead and could be deleted. Isogon calcu¬ 
lates the cost of bringing a system into year 
2000 compliance to be about $ 1.50 per line 
of code. By eliminating 40 percent of its 
code, the company saved 40 percent of the 
conversion cost. 

As you go through the steps to identify 
dead code, products such as Isogon’s 
Audit 2000 will also help you identify your 
most mission-critical, active code, so 
you can begin working on the necessary 
changes. Graham Thompson of Global 
Software stresses that you cannot analyze 
one program in isolation from the system. 
The program that collects the data may be 
quite distant from the program that uses 
the data. It is important to look at JCL and 
utility programs for sorting parameters 
and follow the data through the system as 
well as within individual programs. 

Fifty percent of your project’s budget 
may be for testing. Some shops have 
adopted the approach of using the initial 
test data to retest the system, but much 
of the test data and many scenarios were 
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Finding the Needles in the Haystack 


In research of 1,000,000 lines of 
code in banking, insurance, big 
six CPA, securities, and health 
services, Data Integrity found 
that 


. of that 13%, fewer 
than 4% of the lines of 
code were affected ... 

... the problem is finding them 


Studies show that not much COBOL code needs to change—but it 
does need to change, and you have to find it first. 


developed before the year 2000 was a seri- 
ous consideration. QES/EZ, from QES 
Software, lets end users develop models 
and use them to identify problem areas 
caused by the year 2000. After you fix the 
problem, the same model can retest the 
system. The system does not need to be 
shut down during testing. The product is 
PC-based and operates independent of 
language or OS. 

Weird Dates 

It is important to begin your year 2000 
project as soon as possible. In a large firm, 
the project may take longer than a year. 
While some experts are saying that you 
must complete the project by June 1, 
1999—the start of the 1999-2000 fiscal 
year—in reality, for many firms, the ac¬ 
tual date is January 1,1999. This is because 
many programs, particularly those devel¬ 
oped in-house, use the number 99 to indi¬ 
cate indefinite or unknown information. 
That’s only one example of a “weird 
date.” 

Some common problems that you can 
expect to encounter as you analyze your 
system will be the result of such weird 
dates. Weird dates are a result of pro¬ 
gramming languages not having a date 
data type built into them. This forced 
applications developers to write their own 
date routines. Besides letting developers 
use the year-in-the-century format and 
create all the problems associated with 
it, it also let them permit temporal data 
values that are not really dates in these 
fields. 

There are two basic species of weird 
dates, with many subspecies. For lack of 
better names, I’ll call them dates that are 
not dates and nondates that are really 


dates until we can get better names. 

Dates that are not dates: The most com¬ 
mon examples are eternity codes , which 
come in two basic flavors in old COBOL 
systems using character fields. The indef¬ 
inite future was shown as 9999-99-99 or 
99-99-99. It meant that the event had not 
yet happened or might never happen. 
Likewise, the indefinite past was shown 
as 0000-00-00 or 00-00-00. It meant that 
the event had already happened, but we 
did not know the exact date. For exam¬ 
ple, you do not know an employee’s re¬ 
tirement date, so you use the indefinite 
future code. You do not know an employ¬ 
ee’s birth date, so you use the indefinite 
past code. 

The major advantage of these encod¬ 
ing schemes is that these values will sort 
together either before or after all valid 
date representations. They also save space 
in the files, which was a consideration in 
the old days. 

This method was never standardized, 
and the encoding scheme tended to grow 
as more codes were added. For example, 
one state prison system used all 9s and all 
8s for life sentence and death sentence, 
respectively, in the “expected date of 
release” field that’s found in inmate 
records. Commercial users also found that 
expiration dates for lifetime warranties 
could be encoded this way and then bro¬ 
ken down into types of warranty—parts 
and labor, parts only, labor only, and so 
forth. 

Automatic conversion tools that are try¬ 
ing to move the legacy data to SQL data¬ 
bases cannot handle this type of encoding 
well. They either put the records in a rejec¬ 
tion file or convert all the special codes 
to NULLs. The proper way to handle this 
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would involve creating a second column 
in the table to hold a separate code for the 
reason the date is missing. 

Not all eternity codes are deliberate. 
When you build a data warehouse and 
have to scrub your data, you will find that 
data-entry clerks, who ran into situations 
where they needed an indefinite past or 
future value in a column, invented their 
own codes. If the field edits were not rig¬ 
orous, virtually anything could get into 
the database. 

An interesting example found in legacy 
data is 1111-11-11, which is a valid date 
that you can key into a form screen or 
punch-card field by holding the 1 key 
down and letting it repeat. Blanks and 
repeated letters (xxxx-xx-xx) were also 
another popular option when field for¬ 
mat editing was poor. 

Nondates that are really dates: The 
other subspecies of weird dates includes 
fields that are not dates per se, but that 
derive from or contain dates. Some com¬ 
mon examples are account and serial 
numbers that begin with the year in the 
century. For example, the first account 
number issued by such an application in 
1997 might be 97-0001, the second would 
be 97-0002, and so forth. This is a com¬ 
mon numbering pattern in the insurance 
industry. 

As in the case of the first subspecies of 
weird dates, multiple facts have over¬ 
loaded the field, and the data is not nor¬ 
malized. Programmers who knew the 
numbering pattern wrote code based on 
the implicit ordering between the serial 
number and the sequence in which they 
occurred. If the pattern continues and the 
first account created in the year 2000 is 00- 
0001, all those programs are going to 
fail. 

The most common and dangerous 
example of this problem is the IBM mag¬ 
netic-tape label convention. For decades, 
tape librarian systems automatically 
assigned a label to the reels of magnetic 
tape made up of the year in the century 
and the day in the year (001 through 366). 
This label number determines which 
“expired” tapes to recycle, destroy, or 
erase. Note that tape label 00-001 is lower 
than tape label 99-365 and therefore sub¬ 
ject to earlier destruction. 

More subtle forms of this category of 
problems exist in algorithms that use parts 
of the system clock or other dates as pa¬ 
rameters to produce a result that is not so 
obviously date-related. 
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Leap Year 

You might remember being told in grade 
school that there are 365.25 days per year 
and that the accumulation of the quarter 
day creates a leap year every four years. 
There are really 365.2422 days per year, 
and every 400 years, the fraction of the 
fractional day left over from the “regular” 
leap years accumulates, too. 

Yes, as if matters aren’t complicated 
enough, 2000 is a leap year. Since most 


people are not over 400 years old, we have 
not seen this rule applied until now. Cer¬ 
tainly, no computers have. The correct test 
for leap years in Pascal is the following: 

FUNCTION isleapyear (year: 
INTEGER): BOOLEAN; 

BEGIN 

IF ((year MOD 400) - 0) 

THEN isleapyear := TRUE 
ELSE IF ((year MOD 100) = 0) 

THEN isleapyear :« FALSE 
ELSE IF ((year MOD 4) - 0) 

THEN isleapyear : = TRUE 
ELSE isleapyear : = FALSE; 

END; 

Many programs do not use this algo¬ 
rithm. They implement only incomplete 
versions of it. One such fiasco was the fail¬ 
ure of Wacovia Bank to post automatic 
payroll deposits on 1996-02-29, because 
its program did not even get as far as doing 
the “division by four” test. 

The problem is not just in legacy appli¬ 


cations that are written in-house. Many 
packaged programs are also flawed. The 
date functions in spreadsheets seem to 
be the worst offenders, but any program 
with a date function in it may be wrong. 
Just key in the date 2000-02-29, do some 
calculations with date arithmetic, and see 
what happens. 

The year 2000 is coming in less than 
three years. If you have not started your 
testing-and-conversion project, the time 
is now. Many large mainframe vendors 


such as IBM have year 2000 initiatives and 
are working to help their customers pre¬ 
pare. The number of consultants working 
in the area is increasing, and the number 
of products being offered by vendors is 
spiraling upward. Time is the resource 
that is most lacking. 

The year 2000 problem originated, of 
course, with hardware and software de¬ 
signers who did not foresee the turn of the 
century and plan for it. This lack of fore¬ 
sight became immortal in computers and 
programs that may go haywire when the 
calendar flips over from 1999 to 2000. Will 
today’s designers learn from this experi¬ 
ence? See you in 2100. 0 


Joe Celko is an Atlanta-based consultant with 
Northern Lights Software , Ltd. He has been a 
member of the ANSI X3H2 Database Standards 
Committee since 1987 and helped write the 
ANSI/ISO SQL-89 and SQL-92 standards. He 
is the author of four SQL books. You can reach 
him at 71062.1056@compuserve.com. Jackie 
Celko is an Atlanta-based technical writer. 
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Midsize companies report the most problems 
with every aspect of year 2000 projects. 
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| ast October’s column, “Web 
Surveys” (http://www.byte 
.com/art/9610/sec 10/artl 
I .htm), featured a Perl script, 
form2db.pl, that reads an HTML form 
and writes several new scripts. One of 
these scripts stores the form’s data in a 
structured-text format; another loads 
that text data into a SQL database. 

Why not just eliminate the middle¬ 
man and pump the data straight into the 
database? The kinds of data that I tend 
to collect using the Web fall into two cat¬ 
egories: structured and semistructured. 
These data types require different tools 
and techniques. 

For instance, if the question is “What 
percentage of European respondents uses 
ISDN both at work and at home?,” then 
a SQL query will give you the answer. But 
if the question is M What do respondents 
say about the experience of buying and 
installing ISDN equipment?,” then there’s 
no quantifiable answer. You just need to 
turn a bunch of anecdotal information 
(i.e., text) into a navigable and searchable 
archive (i.e., a textbase) that you can con¬ 
veniently review. 

Last October’s column left this part of 
the process as an exercise for the reader. 
It’s now time to fill in the blanks. 

Form2db Revisited 

I continue to get a good deal of mileage 
out of this handy script. To recap briefly, 
form2db reads slightly modified HTML 
forms. If the normal coding for a text- 
input field is 

<input name=email type=text 

si ze=60> 

then the modified version will look like 
this: 


Textbase 

Tricks 


It’s easy to collect piles of 
textual data using the Web. 
How can you organize and 
present this stuff in useful 
ways? Here are some tips. 


Managing Text Data with Form2db.pl and Textbase.pl 

O Create a form with special dbtype tags. 


Here’s how we capture 
data in HTML forms and 
then transform it into 
SQL databases, Web 
textbase, and Microsoft 
Word documents. 

© It worts like a normal HTML form. 
ISDN Survey 


isdn.htm 


<form act1on-"cgi-bin/lsdn.pl*> 

<input name=user dbtype=char(60) type=text> 
<input name^email dbtype=*char(60) type=text> 

© Use form2db to create CGI and SQL 
scripts based on this form: 

perl form?db.pl isdn.htm 


Jon Udell 




email 


Submit 




isdn.pl 


require "cgi-1ib.pl*; 
foreach Skey (keys %in) 
I print REC "’Skey', 

‘Sin ISkey) * ." I 




isdn.sql 


create table isdn ( 
user char(60). 
email char(60) ) 


O When the user clicks on Submit, the form2db- 
generated script stores the result as an 
ASCII-ized Peri hash. 


000001.REC 


^record - ( 

'user','Jon Udel1'. 
'email’.'jon@byte.com') 



To toad a SQL database, run the SQL script to create a 
table. Then run sqRoad.pl to load a collection of 
.RFC files into the table. 


Jon 

jon@byte.com 

Dave 

dave@byte.com 


© To create a textbase, start with an HTML 
template that includes references to the same 
set of fields marked with the dbtype tag. 


Template 


<html> 

<hl>lSDN survey responses></hl> 
<pre> 

User: name=user 
Email: name-email 
:</pre> 


Nowr 

IL _ hto a 


run textbase.pl to convert the collection of .REC files 
set of Web pages, plus one or more index pages. 



ISON Survey 
r. jkn Udell 

j Udell, jon 


k a 

by name by town 

| 1 Rowell, Dave |} Keene, jon UJdl 


jl Petcrhoro, Dave Rowell 


Microsoft Word document 


ISON Surrey 

user Jen Udel 
email: joa@fayte.com 



© To print the textbase as a 
Microsoft Word document 
run the VBA code that 
textfaase.pl optionally emits. 
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A Subtle Perl Security Pitfall 


T he code shown on page 134 of the Oc¬ 
tober 1996 BYTE contains a security 
hole. Below is the explanation, in the words 
of alert reader Dov Grobgeld. 

In your code, you make “a text represen¬ 
tation of a Perl associative array” with a 
code segment that looks something like 
this: 

foreach $f (keys ^record) | 
s/WW/g: 
print RECORD 


Later on you do this statement: 

do ’0001.REC’: 

What you actually do here is execute un¬ 
known code! You have no idea what’s inside 
the % reco r d strings or how they might inter¬ 
act with the intricate syntax of Perl. The only 
thing you take care of is to escape the "' 
character, but that’s not enough. 

Time for an example of something that 
may be nasty. Let’s say you have a text field 
called email created through 

<input type“"text" name="eniail "> 

And someone inputs the following “email” 
address: 

@_[*ma11 jon_u\@dev5.byte.com < 
/etc/passwd'] 


This will create a file called 0001 .REC, which 
looks like this: 

%record=(’email *. "@_[*mai1 jon_u\ 
@dev5.byte.com </etc/passwd ; 

[Editor's note: For Perl noninitiates, 
is Perl's built-in array of arguments. The 
square brackets form an index into that 
array. In Perl, any expression that appears 
within square brackets will be evaluated to 
yield an array index. Here, the entire con¬ 
struct is meaningless, except for its very 
nasty side effect .] 

When you run that code through per 1 5, 
you will receive a copy of /etc/passwd in 
your mail. 

Dov was right! For reasons that escape 
me, I had wrapped double ratherthan single 
quotes around the hash value. This invites 
Perl to evaluate the expression, with possi¬ 
bly disastrous results. 

I’ve now switched to single-quoting the 
user input, as I should have done all along. 
This method should ensure that the input 
will not be evaluated, but will instead be han¬ 
dled as literal text. 

However, as Dov’s message shows, Perl 
can be as dangerous as it is powerful. I advise 
caution. Note, for example, that the hole Dov 
found does not exist at the time the form data 
is stored, but rather at the time it’s loaded for 
use. This process need not occur-and per¬ 
haps should not occur-on a production In¬ 
ternet-connected server. 


<input name=email type=text 

dbtype=char(60)> 

These fake dbtype tags serve two pur¬ 
poses. First, they tell form2db to add 
processing code for this field to the CGI 
script that it creates. (This is the script that 
receives the form’s data when you click 
on Submit and that stores the data to a 
structured text file.) Second, these tags tell 
form2db to add a data definition statement 
to the SQL script that it creates. (This is the 
script you run to create the database table 
that will store the form’s structured data.) 

HTML forms refer to the scripts that pro¬ 
cess them in this way: 

<form action="/cg1-bln/isdn.pl"> 

The form2db script uses the name of the 
script in three ways: 1) To write the actu¬ 
al file isdn.pl, which contains the form’s 
handler; 2) To instruct isdn.pl to store 
records in a subdirectory called isdn; and 
3) To instruct isdn.sql to create a SQL table 
called isdn. 

In the isdn subdirectory, isdn.pl stores a 
series of files with names like 000001 .REC. 
Inside each of these files is an ASCII-ized 
representation of a Perl associative array 
(aka hash, Smalltalk dictionary, or Java 
hashtable). Here’s an example: 

%record = ( 

’name','Jon Udel1', 

'email'.'jon_u@dev5.byte.com', 

'uses_i sdn'.'no') 

Text in this format has an interesting 
property: It’s also Perl code. If in a sub¬ 
sequent Perl script you evaluate the ex¬ 
pression 

do '000001.REC'; 

then the result will be an in-memory hash, 
called % record, containing the keys and 
values shown above. From there, you can 
go in either direction—it’s easy to process 
a collection of these hashes into a SQL data¬ 
base, or into a textbase, or both. 

There’s a crucial security issue lurking 
under the surface here. You’ve got to make 
sure that the values of the hash—what 
users type into the fields of your form— 
will not be evaluated as Perl expressions. 
I got this wrong initially, and I was very 
grateful that alert reader Dov Grobgeld 
pointed out my error (see the text box “A 
Subtle Perl Security Pitfall” above). 


Building the Textbase 

So, how can you transform those hunks 
of Perl code into a textbase? I wrote the 
textbase.pl program to perform this job. 
You point it at a collection of. REC files and 
an HTML template. As is true of the form 
that kicks off this whole process, the tem¬ 
plate can be as plain or as fancy as you like. 
You can create it with either a text editor 
or a WYSIWYG HTML editor. What links 
the template to the data? Wherever you 
want a field to appear, you insert a place¬ 
holder like this: 

name="ema11" 

When you run textbase.pl, it first ab¬ 
sorbs the template and then (like a mail- 
merge program) runs through each of the 
.REC files in turn, substituting values for 
the placeholder. Thus, 000001.REC be¬ 
comes 000001.HTM, a Web page that re¬ 


flects whatever styling you’ve applied to 
the template. 

What if you want a new style ? Just alter 
the template. The next time that textbase 
.pi runs, it upgrades the entire set of Web 
pages to the new style. When does text- 
base.pl run? That depends on how “hot” 
your users require the textbase to be. Some 
applications require nothing more than 
a scheduled daily update. Others require 
near-real-time feedback, in which case I 
spawn textbase.pl in a background pro¬ 
cess whenever somebody submits a new 
record. 

This approach can’t really be called dy¬ 
namic HTML. Nor is it static. It’s really a 
hybrid of those two methods, with some 
of the advantages of each. Because a pro¬ 
cess dynamically regenerates the textbase, 
you can propagate style changes uniform¬ 
ly across the data set. Because users fetch 
static pages, there’s none of the run-time 
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FIREWALL 


FOCUS 


NetGuard's Guardian moves 
data at rates above 
real-world maximum 


uardian has emerged as the top performing firewall 
operating on a standard Windows NT system and Pentium 
platform, according to the NSTL lab test results for firewall 
products. NetGuards 1 Guardian moved data at rates above 
the real-world maximum .In fact, Guardian's throughput was more than 
twice that of the other standard NT vendors. 

Guardian's inspection of all packets at the MAC layer reduces the high 
overhead of packet handling in the higher protocol layers. MAC layer 
inspection also provides an extremely important security advantage by 
blocking hacker's attacks on the firewall's operating system and TCP/IP 
layers, where most firewall penetration occurs. 

Security testing plays a large role in the examination of firewall 
products and Guardian's MAC layer stateful inspection placed it among 
the best. Guardian passed the NSTL security tests with impressive 
results. In some security scenarios Guardian was among the only entries 
that provided the maximum protection. 
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Guardian however, is not simply a firewall preventing penetration to 
local networks from the external Internet. Guardian provides a vital 
function in bandwidth control as well as providing tools to control 
users' productivity through access restrictions, monitoring capabilities 
and activity reports. 

The Guardian Manager monitors every piece of information to and 
from the outside world, and creates a database which supplies 
comprehensive information on users' connections. The Guardian 
generates reports on bandwidth consumption, users' total connection 
time, total data sent or received, and destination hosts' addresses. 
Reports can be viewed on screen, printed or exported to Excel or 
Access for further processing. These powerful new tools add to the 
overall excellence of the Guardian management and security solution. 

Guardian is available for free evaluation by download or request for 
free CD-ROM from NetGuard's Website; http://www,ntguard.com 
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Web Project 


Textbase Tricks 


overhead or complexity that comes with 
on-demand page generation. 

Note that the template can act like a fil¬ 
ter. You don’t need to include all the fields 
from the form in the template. In fact, I 
typically send one subset of the form’s 
fields over to a SQL database for relation¬ 
al analysis, and another subset to a textbase 
for interactive review. 

Indexing the Textbase 

Now you’ve got a pile of .HTM files, one 
per record. How to present them? Text- 
base.pl will also generate one or more in¬ 
dex pages. For the ISDN survey, let’s say 
you want to index by name and by coun¬ 
try. A piece of the name index might look 
like this: 

CbrXa href-"000002.htm"> 

Germany.Mauth, Rainer</a> 

<br><a href“"000001.htm"> 

US.Udell. Jon</a> 

As it processes records, textbase.pl 
builds a hash for each index you require. 
The keys of each index hash are just strings 
that begin with the primary key for that 


BOOKNOTE 


Apache:The 

Definitive 

Guide 

$34.95 

by Ben Laurie and 
Peter Laurie 



Apache 


ISBN 1-56592-250-6 « 


http://www.ora.com/ 

Apache, running on BYTE's Linux server, 
handles the Web half of our conferencing 
system. Although Apache is in fact the 
world's most popular Web server, its 
documentation has been spotty. No 
longer, thanks to this excellent guide. 


TOOLWATCH 


RegClean 

http://www.microsoft.com/kb/softlib/ 
mslFiles/RegCln41 .exe 
This free utility claims to sweep the junk 
out of your Windows registry. Does it 
work? I can't really tell, but people do 
swear by it. If you've got Windows into a 
weird state, it's worth a try. 


index (say, country), and then pad to some 
fixed width, and then tack on whatever 
other fields should appear on that index 
page. The values of each index hash are 
the generated HTML filenames. After run¬ 
ning through all the records, textbase.pl 
sorts the keys of the index hashes (a triv¬ 
ial operation in Perl) and then emits lines 
of HTML, as shown earlier. 

This is data management at its most 
primal. Where is the database? There isn’t 
one. Databases are great; don’t get me 
wrong. But they can be overkill for simple 
applications that just need to collect and 
present a few thousand records. And when 
those records are text-heavy, convention¬ 
al databases often aren’t the best tool for 
the job. 

Printing the Textbase 

The May column’s Toolwatch featured 
Canon’s WebRecord, one answer to the 
surprisingly thorny problem of printing a 
collection of Web pages. In textbase.pl I 
provide another kind of answer. 1 decided 
that I would like to able to turn a Web 
textbase into a Microsoft Word document, 
complete with page numbers and a table 
of contents. 

I thought I would create a target Word 
document, export it as Rich Text Format 
(RTF), and then teach textbase.pl to emit 
records in that format. This was a dismal 
failure. RTF is nasty stuff—hard to read, 
hard to write. 

Here’s the solution I came up with. 1 
wrote a Visual Basic for Applications (VBA) 
module with the following routines: 

DoTable 

- insert a table into a document 
DoCell 

- insert a value into a table 
DoText 

- insert a chunk of free text 
DoPage 

- build a page using a series of 

DoTable and DoText calls 
DoPages 

- call DoPage many times 

Here’s a sample VBA declaration of Do¬ 
Page: 

Sub DoPage(name, email) 

And here’s a sample use of Do P a ge: 

Call DoPage( 

"Jon Udell", "jon@byte.com") 


This VBA code is another kind of tem¬ 
plate. To adapt it to a particular textbase, 
you declare a version of DoPage with a 
list of arguments corresponding to the 
fields of that textbase. Then you write an 
implementation of DoPage that emits the 
values of those fields as a series of tables 
or text chunks. 

Of course, if your textbase has 1000 
records, each containing 37 fields, this is 
not a VBA program that any sane person 
would ever want to write. Fortunately, 
there’s no need to. Perl can write it for you. 
That’s just what textbase.pl does. Actual¬ 
ly, it only does the hard part—the decla¬ 
ration of DoPage, plus a bunch of param¬ 
eterized calls (one per textbase record) to 
that routine. I incorporate this output 
into a VBA skeleton for my textbase, run 
the VBA macro, and voila! Word builds a 
catalog automatically. 

This technique underscores yet again 
the protean power of Perl. As USENIX pres¬ 
ident Andrew Hume likes to say, “Pro¬ 
grams that write programs are the happi¬ 
est programs in the world.” Perl’s a great 
language in which to write programs that 
write programs. 

I’ve also learned a few things about the 
limitations of VBA. On my first try, text- 
base.pl simply wrote out DoPage calls once 
per line. That was fine for simple text- 
bases. But when 1 tried it on a big textbase 
with many dozens of fields per record, I 
ran smack into two hard limits. First, you 
can’t pass more than 63 arguments on a 
VBA call. Second, you can’t hand the VBA 
interpreter a line that’s longer than 1023 
characters. 

Oops. So much for taking the simple 
approach. Perl doesn’t suffer from either 
of these limitations—you can pass ridicu¬ 
lous numbers of arguments to functions 
and create insanely large strings—but to 
accommodate VBA, I had to decompose 
everything. 

The final solution that I came up with 
passes the data to VBA in files. Not just a 
file per record, either. I had to go all the 
way to file-per-field granularity. It’s ugly, 
but it works. 

Textbase.pl isn’t (yet) a user-friendly, 
turnkey solution. But it’s an inexpensive, 
portable, lightweight, effective, and exten¬ 
sible way to manage text data on the Web 
or your intranet. □ 

Jon Udell is BYTE’s executive editor for new 
media. You can reach him by sending e-mail to 

jon_u@dev5.byte.com. 
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Visual Age 
for Java 


IBM’s Visual Age for Java 
isn’t just beans. 



VAJ brings Visual Age's program-by-wiring 
paradigm to the Java language. 


have always admired the 
Visual Age parts paradigm 
and how well you can use it to 
build visual and nonvisual 
applications. I’ve covered IBM’s Visual 
Age products before (see “A New Age for 
OS/2 Programmers,” October 1995 BYTE, 
p. 46, and “Visual Age for BASIC...Sort 
Of,” November 1996 BYTE). It was only 
a matter of time before a Java version 
appeared. 

If you like Visual Age’s parts paradigm, 
you’ll feel at ease using Visual Age for 
Java. VAJ easily carries the parts concept 
into the Java world. A new aspect of Vi¬ 
sual Age is a welcome surprise. IBM rec¬ 
ognized that it had to beef up VAJ with 
several programming assistance wizards 
(referred to in this product as builders) so 
that it could carry out its main mission: 
to help programmers build distributed 
Java applications. 

This is an area where I have to be care¬ 
ful. In the Java world, the word applica¬ 
tion has a special meaning. It identifies a 
Java program that can run stand-alone 
(in other words, it’s not an applet and 
doesn’t need to execute in a Java-enabled 
browser). More precisely, then: The main 
purpose of VAJ is to help programmers 
build distributed Java packages, where a 
package can include one or more Java 
applets. The distributed nature of the 
package comes into play when one or 
more beans in a Java applet are executing 
remotely on a Java server. 

The Power of 
Remote Beans 

The Java version of Visual Age is built 
on beans. IBM would probably prefer the 
previous sentence to read that it’s “built 
on parts.” In this case, however, a bean 
and a part are the same thing. Because 


Java beans are components providing 
both design-time and execution-time 
behaviors, they have all the ingredients 
needed to reincarnate a part—in the Vi¬ 
sual Age sense—in the Java world. 

From within the program’s integrated 
development environment (IDE), you can 
drag and drop parts taken from a parts 
palette into the visual composer window. 
These parts are simply Java beans; in fact, 
you can import a Java bean into the VAJ 
environment, and it immediately be¬ 
comes a usable part. VAJ reads the bean’s 
interface, locating methods and events, 
and automatically incorporates them into 
the IDE. 

Another important technology is 
Java’s remote method invocation (RMI). 
RMI lets a Java application or applet 
invoke an object’s method across the 
wire. In other words, a Java application 


on one machine can execute a method 
within a Java object on another machine. 
More important, the calling application 
has no idea that the invoked method is 
remote. RMI provides the communica¬ 
tions plumbing needed to distribute an 
application. 

The beta version of VAJ that I tested 
comprised two programs, the IDE and the 
enterprise application builder (EAB). IBM 
officials say that the commercial release 
of the program, which will run on Win¬ 
dows 95 or NT, will merge the two pro¬ 
grams to create a single package. 

The IDE includes the editor, compiler, 
browsers, and other modules. It masks 
the fact that a project is a collection of 
files. Instead, you move smoothly from 
project to class to source code. The IDE’s 
incremental compile capability speeds up 
the applications-development cycle. VAJ 
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Javatalk 


Visual Age for Java 


lava in the Real World 


J ava’s original target was not desktop 
browsers; it was conceived as a language 
for “smart," embeddable appliances. Java, as 
we know it in our Web browsers, requires 
several megabytes to live comfortably. Java¬ 
Soft, in an ongoing effort to make Java por¬ 
table not only across system types, but 
across system sizes as well, is in the process 
of releasing APIs that specify Java environ¬ 
ments that are more appropriate for embed¬ 
ded devices. 

The specifications for EmbeddedJava and 
PersonalJava may be available by the time 
you read this (JavaSoft plans the final release 
in the third quarter). The Java Card API-tar¬ 
geted for super low-resource smartcards- 
is already available. Schlumberger has al¬ 
ready built a Java smartcard using Motorola’s 
6805 8-bit processor. 

However, making Java smaller doesn't 
meet the requirements of real-time systems, 
particularly hard real-time systems. Ac¬ 
cording to Curtis Sasaki, JavaSoft’s product 
line manager for JavaOS and JavaPC, Java¬ 
Soft is investigating not only the construc¬ 
tion of a deterministic garbage collector for 
the Java Virtual Machine (JVM)-which is 
needed for hard real-time performance-but 
is also designing the JVM so that you can plug 
in your favorite garbage collector. This would 
let you tailor your JVM to the specific mem¬ 
ory needs of your application. 

NewMonics (Ames, IA, 515-296-0897) is 
unwilling to wait for JavaSoft. Its Portable 
Environment for Real-time Control is an effort 
to anoint Java with the ingredients necessary 
to make it a viable real-time environment. This 
involves additions to the language syntax, 
adding real-time class libraries, a special 
compiler, and a modified JVM. 

PERC extends the Java syntax with two 


new statement types: timed and at omi c. 
Code in a t i med statement must execute in 
a specified amount of time. For example, the 
following listing shows a t i med segment of 
code in which method 1 () must execute 
within 100 microseconds: 

timed(Time.us(100)) I 

methodK) ; 

I 

The syntax for the atomic statement is 
similar (though there is no attached argu¬ 
ment, as with timed). Code that’s governed 
by an atomic statement must execute to 
completion, or it won’t execute at all. 

Even with these alterations, the PERC sys¬ 
tem has not abandoned portability. The 
timed and atomic statements, when 
compiled by the PERC compiler, appear in 
the final bytecodes as special attributes. A 
standard JVM ignores these attributes, so 
PERC-compiled code won’t break a JVM. 
PERC provides a modified JVM (called a 
PVM), which includes support for real-time 
operations. 

Furthermore, NewMonics has written the 
p2 j pp front-end compiler, which can com¬ 
pile PERC code into standard Java code. The 
features of at omi c and ti med statements 
are handled by special classes and objects 
supplied by NewMonics. Consequently, you 
can compile PERC-specific code to run on 
a standard JVM, although you’ll lose some of 
the PVM's benefits, such as deterministic 
scheduling and garbage collecting. 

Get Active 

In the PERC view of things, a real-time pro¬ 
gram is a set of activities. Each activity shep¬ 
herds a given aspect of the system. There¬ 


fore, one activity might manage a front-panel 
display, while another activity would com¬ 
municate with the hardware that’s controlled 
by that display. 

PERC captures this abstract notion of an 
activity into a class. Activity objects, in one 
sense, are containers, because they gather 
the tasks that manage the object’s associated 
real-world behavior. 

In another sense, each activity object is a 
kind of environment. The details of that envi¬ 
ronment are dictated by the properties of the 
activity. Some activities require more re¬ 
sources, others less. As part of its initializa¬ 
tion, an activity object must enter into a re¬ 
source negotiation with the run-time system. 
In other words, the activity object communi¬ 
cates with the real-time manager in the PVM, 
informing the kernel of the CPU time and 
memory requirements that the activity's tasks 
will need. 

The PVM returns a two-part response that 
tells the petitioning activity the resource 
quantities that the PVM can guarantee, as 
well as those quantities that it can expect to 
provide. The calling activity must then deter¬ 
mine whether to accept or reject the re¬ 
sponse. This negotiation takes place at run 
time, letting a real-time application adjust 
itself to whatever platform it finds itself on. 

At this point, it's unclear whether PERC 
will succeed out from underneath the Java¬ 
Soft umbrella. Because PERC extends the 
syntax of Java and modifies the JVM, New¬ 
Monics is unable to officially attach the Java 
name to PERC. So far, Integrated Systems 
has signed a license to include the PERC 
system in its well-known real-time OS 
(RTOS), pSOS. Kelvin Nilsen, founder of 
NewMonics, says that he is pursuing other 
RTOS vendors. I hope he succeeds. 


is also team-aware—its repository-based 
source control mechanism lets multiple 
developers work on a project simulta¬ 
neously. Additionally, VAJ retains the Vi¬ 
sual Age program-by-wiring paradigm. 
You populate a form with parts (in this 
case, they are called beans) and define the 
behavior of the application by wiring a 
source part to a destination part and 
specifying the nature of that connection. 

The EAB is a collection of four wizards: 
data access builder, C+ + access builder, 


WHERE TO FIND 


Visual Age for Java 
http://www.software.ibm.com/ad/vajava 


Customer Information Control System 
(CICS) access builder, and RMI access 
builder. The EAB allows existing data 
applications to deliver content over the 
Web. Each builder guides you through a 
remarkably small number of steps for 
building wrapper Java code. 

For example, if you point the data access 
builder at an ODBC database, it automat¬ 
ically builds a collection of classes that— 
via Java Database Connectivity (JDBC)— 
can read, add, delete, or update the 
contents of the database. You have to iden¬ 
tify which columns you want to access, but 
beyond those simple specifications, data 
access builder does the rest. Similarly, C++ 
access builder provides Java wrapper code 


for accessing C++ applications, CICS 
access builder links your Java code to CICS 
transactions, and RMI access builder con¬ 
structs the necessary stub and proxy code 
for calling Java methods remotely. 

At the time of this writing, Visual Age 
for Java was due for release at the end of 
June. IBM had not yet set pricing. If the 
final version is anything like the beta ver¬ 
sion, VAJ will join the likes of Delphi and 
Optima as a robust client/server develop¬ 
ment system. □ 


Rick Grehatt is a senior editor at Computer 
Design and coauthor of The Client/Server 
Toolkit (NobleNet). You can send e-mail to him 

at rickg@pennwell.com. 
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Quantum Physics. Term or Life. 

The Infield Fly Rule. Convergence. 

Ah, we knew that last one would confuse you. 

But then, which of life's complexities is tougher to 
decipher than the Convergence market? 

Where the need for expert Information Technology 
solutions turns every decision into a Pass/Fail test. 

It can all seem overwhelming. Until you discover 
something nearly one million computing experts already 
know. It's called BYTE, and within its pages 
are the answers and insights IT decision-makers 
trust to make Convergence a reality 
instead of a nightmare. 

Now, we’re not saying BYTE can unravel all of life's 
mysteries. But if your company is in the Convergence 
market, or advertising to it, you'll find no one is more of 
an authority on the subject. 

The Infield Fly Rule? 

Hey, your guess is as good as ours. 
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Who do you trust with the transmission 
in your Teutonic sports coupe? 

An expert mechanic or Ed from the corner Gulf station. 
Your gall bladder? 

A surgeon or some guy fresh from medical school. 
Hmm. Tough choice. 

Now imagine you're a business trying to cope in today's 
"ever-so-wired" world. Sure, you know the problems and 
opportunities. But which IT products offer the best 
solutions is Greek to you. 

Once again, an expert is called for. 

So you get him in your office [he works for you, after 
all] and say, "Hey, this convergence of computing and 
communications thing is driving me nuts. You're the 
technology expert, find me some answers." 

And he comes back a month or so later with all the 
right solutions and products. And you say, "How did 
you do that so fast?" 

And the expert says, "BYTE." 

And you wonder how much he knows about transmissions. 

v 



Nearly one million computing experts worldwide read BYTE magazine every month. Because only BYTE delivers the global 
coverage and technical insights that illuminate Information Technology from problem through solution. That makes us some¬ 
thing of an authority on the subject. And you something of a genius when you advertise in BYTE. For more 
information, call Kevin McPherson, Vice President, Publisher at 617.860.6020. Or contact us at http://www.byte.com 


The Global Authority for Computing Technology. 









Hardware 



MMX Power 
for Desktop PCs 


Stretching the envelope, 
MMX PCs marry a 
compelling mix of 
performance and promise. 
By BYTE Editors 



I he invention of the micro¬ 
processor changed the world 
and ushered in an era ofcon- 
I tinually rising expectations. 
As we moved from the 8088 to the 286 
and 386, we assumed that each new 
microprocessor generation would run 
faster and deliver better performance. We 
believed that improvements in micro¬ 
processors would continue to be fueled 
by increasing clock speeds, improving 
cache management, and optimizing 
architecture. 

Recently, however, the microproces¬ 
sor industry has had to confront cold, 
hard reality. The introduction of new 
CPUs that differ little—if any—from their 
immediate predecessors has left the mar¬ 
ket confused. As a result, the evolution of 
the x86 microprocessor is showing the 
first signs of slowing. 

Intel’s introduction of multimedia 
extensions (MMX) is the first major 
expansion of the x86 instruction set since 
the 386, and it makes a bold statement: 
CISC computers are alive and well. The 
57 new MMX instructions perform mul¬ 
tiple mathematical operations on sets of 
multiple data items simultaneously. The 
potential result is powerful programs that 
can do more, do it faster, and use fewer 
instructions. 

Intel designed the MMX instructions 
with multimedia applications in mind. 
MMX should find its greatest use in the 
bit- and byte-oriented algorithms typi¬ 
cally employed in audio and video com¬ 
pression and decompression, image pro¬ 
cessing, and rendering. 

Surprisingly, Intel chose to debut MMX 
not in its high-end Pentium Pro, but in 
its established (and more profitable) line 


of Pentium processors. Despite its obvi¬ 
ous advantages for business applications, 
Intel is promoting MMX with a market¬ 
ing campaign that is decidedly consumer- 
oriented. 

A Wide Field 

There’s no shortage of manufacturers 
eager to sell you an MMX PC. For this l.ab 
Report, we gathered 10 systems from 
eight vendors. We asked them to provide 
desktop systems powered by a 200-MHz 
MMX Pentium processor. We also re- 


BYTE 


BEST 


MMX DESKTOP 


Gateway 2000 P5-200 
Polywell Computers Poly 5200Tx 

Gateway was the overall winner with 
consistently high performance scores 
and excellent usability. The Polywell 
system was a close second in overall 
score, and its low price makes it 
the bargain of the batch. 


ceived a 233-MHz MMX Pentium system 
and a 200-MHz AMD K6 system. All sys¬ 
tems had 32 MB of RAM and ran Windows 
95. Also mandatory was a 12-speed or 
faster internal CD-ROM drive, a PCI video 
adapter with 4 MB of memory, and a 3-GB 
hard drive. 

System prices (not including a moni¬ 
tor) ranged from $1750 to a pricey $2949. 
Sound cards, modems, Zip drives, and 
other extra equipment were neither 
required nor explicitly tested. 

Because they were configured similarly 
and built around identical CPUs (except 
for the K6 system), it should come as no 


surprise that these systems turned in 
roughly similar performance. Each is well 
suited for the role of office or home PC. 
Therefore, to distinguish these systems, 
we also evaluated features and usability, 
including the quality and quantity of the 
documentation. 

Systems from three established ven¬ 
dors are notably absent. Hewlett-Packard 
declined to submit a system, claiming our 
testing emphasizes system performance 
too heavily when assigning an overall rat¬ 
ing. IBM begged off, explaining that it had 
no PCs suitable for this product category. 
Compaq said its MMX Pentium system 
would not be ready in time. 

The Market 

The technology and performance of 
microprocessors and intelligent subsys¬ 
tems have far outpaced the needs of OSes 
and applications. An animated cursor or 
audio clip embedded in a Word docu¬ 
ment may provide a momentary thrill, 
but they hardly require a 200-MHz Pen¬ 
tium. So who needs MMX? 

If most of your computing involves 
standard Windows 95 applications, you’ll 
be disappointed with the MMX Pentium. 
Compared to a standard Pentium running 
at the same clock speed, you’ll see only a 
fractional performance improvement— 
about 10 percent to 20 percent. This is 
attributable solely to the MMX Pentium’s 
larger on-chip LI cache (up from 16 KB 
to 32 KB). You’ll be hard-pressed to jus¬ 
tify a new MMX system for such a small 
gain. 

Currently, neither Windows 95 nor any 
standard office application has been 
rewritten to take advantage of the MMX 
instructions. Even if these applications 
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Illustration based on the 
Gateway 2000 P5-200. 


EASY ACCESS- 

Unhindered access 
to the CPU and 
SIMM slots makes 
upgrades easy. 


BACK PANEL 


EXTRA COOLING x 

Loaded systems run ^ 
hot. Auxiliary fans are 
required for passive 
CPU heat sinks. 


KEEP SLOTS CLEAN 

A well-built system moves serial, ^ 
parallel, keyboard, and mouse X 
ports to the back panel and off 
expansion-card slot covers. 


DRIVE BAYS 


You’ll need plenty of drive 
bays to hold optional tape, 
CD-ROM, and hard drives^ 


EXPANSION SLOTS ^ ^ 

Special peripherals need 
slots. A good system 
moves common functions 


to the system board, 
freeing more slots. 


were retooled, the percentage of their code 
that would realize a significant perfor¬ 
mance improvement is minor. Office 
applications, despite being loaded with 
multimedia-like fluff, run just fine on non- 
MMX Pentium systems. 

The first serious applications to target 
MMX are those with intensive graphics 
calculations, such as Adobe Photoshop and 
PhotoDeluxe, Kai’s Power Goo, and 
Vream’s WIRL Virtual Reality Modeling 
Language (VRML) browser. If graphics 
manipulation and rendering are a major 
part of your work load, MMX-enabled PCs 
and applications may deliver serious pro¬ 
ductivity improvements. Also, 3-D game 
developers will appreciate MMX. 

www.byte.com 


The Upgrade Conundrum 

There’s not yet a compelling reason to 
replace your current PC with an MMX Pen¬ 
tium system. If you’re shopping for a new 
PC or a long-overdue upgrade, however, 
consider MMX seriously. The price dif¬ 
ference between the older Pentium and the 
newer MMX is typically only a few hun¬ 
dred dollars. Substitute an AMD K6, and 
the price difference almost disappears. 
Even if your applications can’t take advan¬ 
tage of MMX directly, you’ll benefit from 
the increased cache and other architecture 
improvements. 

Intel plans to incorporate the new MMX 
instructions into all its future CPUs. How¬ 


ever, the classic Pentium and Pentium Pro 
microprocessors—soon to be replaced by 
the Pentium II—will remain strong sell¬ 
ers into the near future. 

Given the enormous installed base of 
non-MMX machines, it is virtually certain 
that all popular software will be available 
in non-MMX versions for the foreseeable 
future. Ultimately, it will be the applica- 
tions-software developers who will decide 
if MMX becomes a niche or mainstream 
technology. 

Contributors 

Dorothy Hudson, Project Manager/NSTL 

Robert Hummel, freelance writer/BYTE 
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PENTfUM MMX SYSTEMS 


ny one of the 10 MMX desk¬ 
top systems we evaluated 
would make a valuable addi¬ 
tion to any office or home. 
Loaded with 32 .MB of RAM and bleeding- 
edge CPUs, these systems turn in excel- 
lent performance on current Windows 
applications. Also, their MMX-enabled 
CPUs promise the ability to boost the exe¬ 
cution of forthcoming MMX-specific 
applications and OSes, 


I ntel invented, innovated, and has con- 
I trolled the evolution of x8 6 chips from the 
8088 to the Pentium Pro. There were a few 
blips on the radar, but generally other chip 
manufacturers have been relegated to car¬ 
rying the train on Intel's gown. 

With the Pentium Pro, however, optimized 
for 32-bit operations at the expense of 16- 
bit operations, Intel had outrun the installed 
base of OS and appl [cations software. As long 
as the Pentium remained the chip of choice, 
a dangerous window of opportunity opened 
for other chips. To distinguish its products 
again, Intel created the multimedia exten¬ 
sions (MMX) Pentium. 

The AMD K6-MMX, however, changes the 
PC landscape considerably. Introduced at the 
right time with ample powerand a compet¬ 
itive price, the K6 might offer the first seri¬ 
ous chal lenge to I ntel's dom inance. 

Under the Hood 

The K6 matches the Pentium Pro's excellent 
32-bit performance without the Pentium 
Pro's characteristic slowdowns running 16- 
bit software. AMD uses a 0.35-micron, five- 
layer-metal process to manufacture the 8,8- 
mill Eon-transistor K6. This chip features the 
industry's largest Lt caches: a 32-KB data 
cache and a 32-KB instruction cache—twice 
those of the MMX Pentium. The K6 Is cur¬ 
rently available at clock speeds of 166,200, 
and 233 MHz, and 266- and 300-MHz ver¬ 
sions are expected soon. 

The K6 uses a six-issue RISC86 superscalar 
microarchitecturc that's significantly dif¬ 
ferent from that of the Pentium or Pentium 
Pro. The K6 microarchitecture decodes x86 


For the majority of users, sculpted cases 
and fancy colors hold little sway. If you’re 
buying a 200-MHz Pentium system, you 
have only one objective in mind: perfor¬ 
mance. Iris appropriate, therefore, that 
we gave the performance scores a heft)' 
60 percent weighting when determining 
our Best Overall winner* 

Of course, performance isn't die whole 
picture. To differentiate their systems, 
vendors try to add value in the form of 


instruct ions in to simpler, fixed-length RISCE6 
op codes. 

Some RISC techniques used in the K6 
I nclude mu Itiple instruction decode, sing k- 
cEock execution, out-of-order execution, 
data forwarding, speculative execution, and 
register renaming. In addition, the KB imple¬ 
ments an B192-entry branch history table, 
a branch target cache, and a return address 
stack, which deliver a prediction rate greater 
than 95 percent The K6 atso contains seven 
execu tion units tha t enable supersca lar op¬ 
eration in a six-stage pipeline. 

Form and Function 

Intel's dominance lets it dictate standards— 
witness its current attempt to move the 
industry toward plug-in CPU cards. AMD 
knows that it ca rmot demand change*Thus, 
the company went out of its way to ensure 
compatibility with existing packaging and 
system-interface standards* 

The K6 uses a Socket 7-compatible, 321 - 
pin ceramic pin grid array OEMs can adapt 
current designs to fit the K6 without the R&D 
costs required fora new platform. The K6 
itself is slightly less expensive than other 
sixth-generation processors, due in part to 
its compact die size. 

Current K6 systems aren't perfect. Some 
vendors report disappointing video perfor¬ 
mance. Their testing indicates that existing 
chip sets and BIOSes, optimized for the older 
Pentium but not the MMX Pentium or 
Pentium II, may be holding back the K6from 
its full performance. Nonetheless, as these 
problems are eliminated, the K6 will be a 
potent competitor to the Intel CPUs* 


features such as universal serial bus (USB) 
ports and extra drive bays. Problems dur¬ 
ing installation and serup of these ma¬ 
chines, as well as the ease of access and 
future upgrading, are also important con¬ 
siderations. We allocated 20 percent of 
the Best Overall score to features and 10 
percent to usability, which, w hen com¬ 
bined with the 5 percent weighting for 
value, results in an Implementation score* 
The final 5 percent rates the system's 
innovativeness. 

The Best Overall winner was the Gate¬ 
way 2000 P5-200. Although it didn't turn 
in the top marks on any single benchmark 
test or category, its ratingwas consistently 
near the top in every category. This gave 
it enough of an edge to push it into first 
place by a hair. 

The Polywell Computers Poly 52OOTx 
placed second, turning in top scores in 
both the Excel and Word benchmarks. 
The Micro Express MicroFLEX-MMX/ 
200’s steady performance and slightly 
better feature score put it in a virtual tie 
with the Polywell system. 

The sole K6 system we tested, XT Com¬ 
puter’s Xi K200 MTower, turned in a 
composite performance score nearly 
identical to that of its MMX Pentium 
counterparts. On individual tests, the 
K6 system performed better in primarily 
integer environments, such as when run¬ 
ning Word, FoxPro, and video-subsystem 
tasks. We took this system and swapped 
out the K6 for an MMX Pentium; this con¬ 
figuration performed better when run¬ 
ning Excel and the MMX benchmark. 

Frankly, we were surprised to see 
such a wide variation in the scores for 
Intel's MMX benchmark* The results had 
no discernible correlation to the video 
system or processor speed* One vendor 
indicated that many current BIOS and 
chip-set implementations failed to exe¬ 
cute some video-acceleration techniques, 
such as VGA frame buffering, partially 
negating the advantage of the MMX 
instructions* Systems built around these 
components may fail to deliver full MMX 
potential, even when new applications 
are available. Digital Equipment has 



The K6 Alternative 
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PENTIUM MM 


BEST OVERALL 

Gateway 200 P5-200 

In a very close race, the Gateway system’s consistently good 
scores in all categories helped it squeak into first place in the Best 
Overall category. The PolywelJ system’s higher marks in perfor¬ 
mance and usability edged the Micro Express system, despite its 
better features score. Both systems were close enough to be 
awarded a tie for second place, just 3 percent behind the P5-200. 
Third place goes to the DTK Computer Quin-55M/PM233. The 
performance of any one of these 10 systems was within 6 percent 
of the average score. 


WEIGHTING 



Usability 


Features 




PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATING 

Gateway 2000 P5-200 

$2124 

★ ★★★ 

*** 

★ ★★★★ 

★ ★★★★ 

★ ★★★ 

★ ★★★★ 

Polywell Poly 5200Tx 

$1750 

★ ★★★ 

★ ★★ 

★ ★★★★ 

★ ★★★★ 

★ ★★★ 

★ ★★★★ 

Micro Express MicroFLEX- 
MMX/200 

$2295 


★ ★★ 

★ ★★★★ 

★ ★★★★ 

★★★★ 

★ ★★★★ 

DTK Quin-55M/PM233 

$2050 

★ ★★★ 

★ ★★ 

★ ***★ 

*** 

★ ★★★ 

★ ★★★★ 

Micron Electronics Millennia 
MXEP200 

$2628 

★ ★★★ 

★ ★★ 

★ ★★★★ 

★ ★★★★ 

★ ★★★ 

★ ★★★★ 


LOW COST (BEST VALUE) 

Polywell Computers Poly 5200TX 

The rock-bottom $ 1750 price of the Poly 5200Tx nudged it 
into the low-cost winner’s circle. It was helped by its good 
performance and usability scores to just edge past the DTK 
Computer Quin-55M/PM200, also a bargain at $ 1775. The Xi 
K200 MTower’s $1899 price helped it overcome somewhat 
lackluster feature and usability scores and claim third place. 
With overall scores for these systems nearly on a par, it’s not 
surprising that the three systems priced below $2000 pan out as 
the low-cost leaders. 




Performance 


Features 


Usability 



PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATING 

Polywell Poly 5200Tx 

$1750 

**** 

★ ★★ 

★ ★★★★ 

★ ★★★★ 

★ ★★★ 

★ ★★★★ 

DTK Quin-55M/PM200 

$1775 

★ ★★★ 

★ ★★ 

★ ★★★★ 

★ ★★ 

★ ★★★ 

★ ★★★ 

XIK200 MTower 

$1899 

★ ★★★ 

★★★ 

★ ★★★★ 

★ ★★★ 

★ ★★★ 

★ ★★★ 

Gateway 2000 P5-200 

$2124 

★ ★★★ 

★ ★★ 

★ ★★★★ 

★ ★★★★ 

★ ★★★ 

★ ★★★★ 

DTK Quin-55M/PM233 

$2050 

★ ★★★ 

** + 


**★ 

★ ★★★ 

★ ★★★★ 


★ ★★★★ Outstanding *★★★ Very Good 


★★★ Good ★★ Fair ★ Poor 


apparently conquered that particular 
problem. Its Celebris FX-2 5200M LP 
turned in the best MMX benchmark score, 
but it was only sixth overall. 

Cutting Costs 

We may be lured by blistering perfor¬ 
mance and tempted by fancy features, but 
price brings us back to reality. The com¬ 
petition among PC vendors for your busi¬ 
ness is fierce. Three systems in this round¬ 


up illustrate that high performance on a 
rock-bottom budget is an attainable goal. 

In picking a low-cost winner, we shifted 
our priorities to emphasize price. It deter¬ 
mined 50 percent of the overall score. We 
based 20 percent of the overall score on 
features and another 20 percent on per¬ 
formance. Usability made up the remain¬ 
ing 10 percent. 

Not unsurprisingly, the systems with the 
lowest price came over the line one-two- 


three. The Polywell Poly 5200Tx , s $1750 
price tag and second-place finish in the 
Best Overall category make it clearly the 
best value for the dollar. Just behind it— 
in essentially a statistical dead heat—the 
DTK Computer Quin-55M/PM200 takes 
honors as the second-best bargain of the 
group. Finally, the Xi K200 MTower, the 
sole K6 machine, ameliorated its indiffer¬ 
ent feature and usability scores with a bar¬ 
gain price. 


www.byte.com 
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iMEtIP 



Watts the Deal? 

T he new MMX chips generate less heat than 
older Pentiums, but they run hot. Because 
convection systems pull air over the CPU, heat 
sinks and a closed cabinet are required to get 
adequate airflow. A CPU-mounted heat sink 
cuts down on both required airflow and fan 
noise but doesn't cool the cabinet. 


Yearning to Be Different 

W hile other vendors produce towers, Digital offers a low-profile PC that 
will fit conveniently under your monitor. Network, video, and I/O ports 
on the system board save 
space and slots. How¬ 
ever, you won't have to 
get too ambitious before 
the Celebris's miserly 
two expansion slots and 
lack of drive bays will 
cramp your style. 




A Choice of Chips 

D esigned to plug into a Pentium socket, the 
AMD K6 gives vendors an easy way to offer 
MMX compatibility. The K6 exhibits excellent per¬ 
formance on both 16- and 32-bit software, mak¬ 
ing it a superb platform for today's mixed bag of 
office productivity applications. And aggressive 
pricing means buying a K6 can shave a few hun¬ 
dred dollars off the cost of your next system. 


TECH FOCUS 


Warning: Marketing Hype Ahead 


WHAT IS MMX 




You've browsed the advertisements, read the reviews, and seen the 
television commercials. But unless you spend your time poring over 
technical manuals, you probably still don't have a solid idea of just what 
Intel's multimedia extensions (MMX) technology is. 

Let's cut to the chase. Calling MMX a technology is like describing a 
wood screw as a helically bifurcated affixation mechanism. MMX is 
simply a group of new instructions that Intel designed to perform tasks 
useful in multimedia applications. Intel called these instructions the 
MMX technology because no one would have cared if it simply 
announced: “Pentium—Now with 57 new instructions!" 

Despite the hype, the MMX instructions do represent a significant 
upgrade to the x86 instruction set, the first since the introduction of 
the 386. Based on an analysis of the algorithms performed during 
graphics and image manipulation, video display, music synthesis, and 
speech processing, the MMX instructions represent Intel’s best effort 
at encapsulating more work into fewer instructions. 

DATA MASQUERADE 

To create room to work, an MMX CPU uses aliases for the chip’s clus¬ 
ter of floating-point registers. Instead of viewing these registers as 
containing floating-point numbers, the MMX instructions might treat 
them as eight packed 8-bit integer values. When an MMX instruction 
executes, it takes all eight values from the MMX register, operates on 
them in parallel, and writes the result into another MMX register. 


It might seem that the MMX instructions' use of the floating-point 
registers would cause incompatibility or a conflict with normal math¬ 
ematical use. Fortunately, properly written software always assumes 
that someone else is using the floating-point hardware and preserves 
its state before switching from one task to another. 

HARDWARE IT'S NOT 

Don't forget that MMX is still a software solution. An outboard 
coprocessor, such as a video accelerator or digital signal processor (DSP) 
chip on a sound card, can perform its functions independent of the 
PC’s CPU, multiplying the power of the system as a whole. When the 
CPU is executing an MMX instruction, however, it cannot be doing 
something else at the same time. 

Overall CPU use will increase as more MMX instructions are in use, 
until eventually system performance degrades. The only potential gain 
is when non-MMX CPU-based calculation can be streamlined by using 
MMX instructions. 

Also remember that no current OSes recognize or exploit MMX- 
capable CPUs. An MMX-aware OS would switch device drivers or core 
code, for example, when it detected an MMX CPU. Instead, each appli¬ 
cation must be individually MMX-enabled by its developer. Thus, the 
need to create two sets of software for each product and a lack of wide¬ 
spread availability of MMX tools are sure to make the transition to 
MMX a slow one. 
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uying a multimedia exten¬ 
sions (MMX) desktop PC to 
run ordinary applications 
makes sense if you’re overdue 
for an upgrade. The larger cache and 
improved architecture of the MMX Pen¬ 
tium and likely improvements in the 
system chip set and BIOS mean you’ll 
probably see enough of a performance 
boost to justify the extra cost over an ordi¬ 
nary Pentium. However, until more 
MMX-enabled applications arrive, or 
until MMX instructions are incorporated 
into Windows, your new system won’t 
realize its full potential. 

To test performance, we used a suite of 
individual benchmarks. Three are appli¬ 
cation-based, running tasks under Micro¬ 
soft Word, Excel, and FoxPro. NSTL’s 
proprietary InterMark test measures sys¬ 
tem performance. Finally, we used Intel’s 
MMX benchmark. We ran all tests under 
Windows 95. 

The Word test performs a mix of oper¬ 
ations that simulate intensive word pro¬ 
cessing. The File I/O test stresses a sys¬ 
tem’s hard drive subsystem. The Insert, 
Paste, Select, and Format tests work the 
video. The Calculation, Compare, and 
Sort tests primarily measure the effi¬ 
ciency of the processor and memory. 

The Excel test emphasizes floating¬ 
point calculation as well as housekeeping 
operations. The Clear, Insert, Delete, 
Paste, and Screen tests stress a system’s 
video subsystem. The Calculation test 
measures the processor and hard drive 
efficiency, while the File I/O test works a 
system’s hard drive subsystem. 

The Microsoft FoxPro 2.6 for Win¬ 
dows benchmark uses five database 
tables: link, book, authors, order, and 
entry. The test runs Extended Edition 
FoxPro, which uses the system’s available 
extended memory for caching. The Fox¬ 
Pro benchmark stresses a system’s CPU 
processing, the hard drive subsystem, and 
the memory subsystem. 

NSTL’s InterMark benchmark tool 
profiles applications by capturing the sys¬ 
tem calls and actions. InterMark then 
replays these actions to test a system’s 
components without the need for third- 
party applications. A precision event 
timer measures the response time for each 

byte.com 


task. NSTL used the video, hard drive, 
CPU, and CD-ROM components of the 
InterMark suite to test these MMX PCs. 

We divided the video tests into three 
categories: Windows draw, bit-mapped 
images, and non-bit-mapped images. The 
Windows draw tests use the Windows API 
calls to draw images, including text, a pic¬ 
ture in the Windows metafile format, hor¬ 
izontal and vertical lines, rectangles. 


and ellipses. Images are then stretched to 
one and one-half and then twice their 
original size. 

Hard drive tests measure the speed of 
the hard drive for reading and writing. 
They simulate sequential, constant-rate 
sequential, random, localized-random, 
and segmented activity in varying block 
sizes. The result is a measurement of the 
average response time, the sustained rate, 
the burst rate, the random-access time, 
and CPU use of the hard drive. 

CPU tests measure processor perfor¬ 
mance for both integer and floating-point 
calculations. These tests provide an index 
of the computing power of the processor. 
CD-ROM tests examine several aspects of 
CD-ROM performance: random service 
time at 500 and 1000 milliseconds, cached 
service time at 13.3 milliseconds, and CPU 
use at 550 KBps. 


To measure MMX performance, NSTL 
uses an automated test provided by Intel 
that puts the systems through a gauntlet 
of multimedia tasks: home photo editing 
with Adobe PhotoDeluxe, playing an 
Intel Indeo multimedia video clip, play¬ 
ing an MPEG-1 video file, a Direct 3-D 
game, and business photo manipulation 
with Adobe Photoshop. These are all 
common tasks that the MMX technology 


is designed to exploit. 

We also evaluated the systems for 
usability. Our checklist includes a large 
number of items, ranging from how 
easy it is to open the case to whether set¬ 
up and configuration utilities are stored 
in CMOS or on disk. We like to see ports 
labeled on the rear panel, zero insertion 
force (ZIF) sockets for CPUs, and a healthy 
dose of clear, helpful documentation. 

Evaluations in this report represent the judg¬ 
ment of BYTE editors, based on tests conducted 
by NSTL, Inc., as documented in a recent issue 
of their monthly PC Digest. To purchase a copy 
of the full report, contact NSTL at 625 Ridge 
Pike . Conshohocken, PA 19428; (610)941- 
9 600; fax (610)941 -9950; on the Internet, edi¬ 
tor s@nstl.com. For a subscription, call (800) 

257-9402. BYTE Magazine and NSTL are both 
operating units of The McGraw-Hill Compa¬ 
nies, Inc. 



Price vs. Performance 
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Price 


At $1750, Polywell Computers’ Poly 5200Tx 
offers the most bang for the buck. 
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MMX DESKTOP PCS 

FEATURES 



Dell Computer Corp. 

Digital Equipment Corp. 

DTK Computer, Inc. 

DTK Computer. Inc. 


Dimension XPS M200x MMX 

Celebris FX-2 5200M LP 

Quin-55M/PM200 

Quin-55M/PM233 

Price as tested (MSRP) 

$2949 

$2517 

$1775 

$2050 

Overall rating 

★★★★ 

★★★★★ 

★ ★★★ 

★ ★★★★ 

MICROPROCESSOR 





Manufacturer and model 

Intel Pentium MMX 200 

Intel Pentium MMX 200 

Intel Pentium MMX 200 

Intel Pentium MMX 233 

BIOS vendor and version 

AMIA05 

Phoenix 4.05.12 

AMI 451 PG 

AMI 451 PG 

ISA PNPflash BIOS 

✓ 

✓ 

✓ 

✓ 

DMI-compliant 


✓ 

✓ 

✓ 

Setup on 

Disk 

ROM 

ROM 

ROM 

BIOS shadowing 

ROM, video 

ROM, video 

ROM, video 

ROM, video 

Shadowing RAM (KB) 

256 

1024 

384 

384 

MEMORY 





Max. RAM on motherboard (MB) 

64 

256 

384 

384 

RAM type 

SDRAM 

SDRAM 

EDO 

EDO 

Memory architecture 

Paged, fast-paged 

Cached,paged 

Fast-paged 

Fast-paged 

Memory speed 

66 

10 

60 

60 

ECC RAM on motherboard 



✓ 

✓ 

Both EDO and L2 cache installed 


✓ 

✓ 

✓ 

Ext. RAM cache installed/max. ext. RAM cache installed 

512/512 

512/512 

512/512 

512/512 

Ext. RAM cache mapping 

Direct-mapping 

Direct-mapping 

Direct-mapping 

Direct-mapping 

Ext. RAM cache architecture 

Write-back 

Write-back 

Write-back 

Write-back 

Ext. RAM execution type 

Pipeline/SyncBurst 

Pipeline/SyncBurst 

Pipeline/SyncBurst 

Pipeline/SyncBurst 

Ext. RAM cache speed (ns) 

12 

12 

8 

8 

MASS STORAGE 





Hard drive manufacturer and model 

IBM DCAA-34330 

Quantum Stratus ST2100 Western Digital AC33100 

Western Digital AC33100 

Hard drive interface type 

Enhanced IDE 

Enhanced IDE 

Enhanced IDE 

Enhanced IDE 

Hard drive capacity (GB) 

4.3 

2.1 

3.1 

3.1 

Hard drrve access time (ms) 

9.5 

15.56 

12 

12 

DRIVE BAYS 





Half-height 5*inch bays (total/exposed) 

2/2 

2/1 

4/4 

4/4 

Half-height 3-inch bays (total/exposed) 

5/3 

2/0 

4/1 

4/1 

CD-ROM manufacturer, model, and speed 

Mitsumi TX12T12x 

Mitsumi FX160016x 

SonyCDU-511 16x 

Toshiba XM-5702B12x 

VIDEO 





Video on system board 


✓ 



Video accelerator manufacturer/model (all PCI) 

Matrox Millennium 

S3Virge/GX 

S3 Virge VX86C988 

S3 Virge VX86C988 

Video memory as tested/maximum 

4/4 

4/4 

4/4 

4/4 

Video memory type 

WRAM 

SGRAM 

VRAM 

VRAM 

Max. resolution without upgrade 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

64K colors at 1024 

✓ 


✓ 

✓ 

PNP video adapter 

✓ 

✓ 

✓ 

✓ 

Resolution sync switching 

✓ 

✓ 

✓ 

✓ 

EXPANSION SLOTS 





Primary system architecture 

ISA 

PCI 

ISA 

ISA 

Local Bus architecture 

PCI 

PCI 

PCI 

PCI 

Bus-mastering slots 

✓ 

✓ 

✓ 

✓ 

Filled/vacant 16-bit slots 

0/0 

0/2 

2/1 

2/1 

Filled/vacant Local Bus slots 

1/2 

0/2 

1/2 

1/2 

Shared slots 

1 

1 

1 

1 

I/O 





Total number of serial ports 

1 

1 

2 

2 

Parallel-port type 

Enhanced 

Selectable 

Selectable 

Selectable 

Available SCSI-2 ports 

N/A 

N/A 

N/A 

N/A 

Available EIDE ports 

0 

2 

2 

2 

PC Card compatibility on desktop 



✓ 

✓ 

MISCELLANEOUS 





Case type 

Mini-tower 

Low-profile 

Mid-tower 

Mid-tower 

Power-supply rating 

200 

100 

250 

250 

CUSTOMERSUPPORT 





Warranty length (years)/coverage 

3/P, L, F, R 

3/P, L, R 

2/P.L 

2/P, L 

Phone 

512-338-4400 

508-460-8894 

818-810-0098 

818-810-0098 

Toll-freephone 

800-388-8542 

800-722-9332 

800-289-2385 

800-289-2385 

On-line address 

http://www.dell.com 

http://www.windows.digital.com http://www.dtkcomputer.com 

http://www.dtkcomputer.com 

Inquiry no. 

1047 

1048 

1049 

1050 

— BYTE Best i/=yes; 

Warranty: P = parts; L=labor; 


★★★★★ Outstanding ★★★★ Very Good ★★★ Good 

N/A — not applicable. 

F= freight to repair center; R =return to customer. 

★★ Fair ★ Poor 
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Gateway 2000 

P5-200 HU 

Micro Express 

MicroFLEX-M MX/200 

Micron Electronics 
Millennia MXEP200 

Polywell Computers 
Poly 5200Tx 

Q 

XI Computer Corp. 

Xi K200 MTower 

XI Computer Corp. 

XIMX200 MTower 

$2124 

$2295 

$2628 

$1750 


$1899 

$2099 

★ ★★★★ 

***** 

***** 

***** 


★ ★★★ 

★*★★ 

Intel Pentium MMX 200 

Intel Pentium MMX 200 

Intel Pentium MMX 200 

Intel Pentium MMX 200 

AMDK6-MMX200 

Intel Pentium MMX 200 

AMU 

Award A04 

Phoenix 4.05 

Award 4.5G 


Award 4.51G 

Award 4.51 G 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 



✓ 


✓ 

✓ 

Disk, ROM 

ROM 

ROM 

ROM 


ROM 

ROM 

ROM 

ROM, video 

ROM, video 

ROM, video 


ROM, video 

ROM. video 

N/A 

128 

640 

128 


384 

384 

128 

256 

32 

128 


256 

256 

SDRAM 

EDO 

EDO 

EDO 


EDO 

EDO 

Fast-paged 

Fast-paged 

Fast-paged 

Fast-paged 


Fast-paged 

Fast-paged 

8 

60 

60 

60 


10 

10 







Fast-paged 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

512/612 

512/512 

512/512 

512/512 


512/512 

512/512 

Two-way set-associative 

Direct-mapping 

Four-way set-associative 

Direct-mapping 


Direct-mapping 

Direct-mapping 

Write-back 

Write-back 

Write-back 

Selectable 


Write-back 

Write-back 

Pipeline/SyncBurst 

Pipeline/SyncBurst 

Pipeline/SyncBurst 

Pipeline/SyncBurst 


Pipeline/SyncBurst 

Pipeline/SyncBurst 

12 

20 

15 

8 


7 

7 

Maxtor Diamond Max 

Maxtor 85120A 

Western Digital AC33100 

Maxtor 85120A 


Maxtor 85120A8 

Maxtor 85120A8 

Enhanced IDE 

Enhanced IDE 

Enhanced IDE 

Enhanced IDE 


Enhanced IDE 

Enhanced IDE 

5.1 

5.1 

3.1 

5.1 


4.8 

4.8 

11 

10 

10.5 

9 


9 

9 

2/1 

2/2 

2/2 

2/2 


4/4 

4/4 

4/1 

4/1 

5/3 

1/1 


4/2 

4/2 

Toshiba XM-6002B18X 

Toshiba XM-5702B12x 

Hitachi CDR-813016x 

Panasonic 584 12x 


Hitachi CDR-813016x 

Hitachi CDR-8130 16x 

✓ 



✓ 




S3 Virge/GX 

S3 Virge 

S3 Virge 

S3 Virge 3D 


S3 Virge/VX 

S3 Virge/VX 

4/8 

4/8 

4/4 

4/4 


8/8 

8/8 

DRAM 

VRAM 

DRAM 

DRAM 


VRAM 

VRAM 

1280x1024 

1280x1024 

1280x1024 

1280x1024 


1280x1024 

1280x1024 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

PCI 

ISA 

ISA 

ISA 


ISA 

ISA 

PCI 

PCI 

PCI 

PCI 


PCI 

PCI 

✓ 


✓ 

✓ 


✓ 

✓ 

1/1 

1/2 

0/4 

1/2 


2/1 

2/1 

2/1 

1/3 

1/3 

1/4 


1/4 

1/4 

1 

1 

1 

1 


1 

1 

1 

2 

2 

2 


2 

2 

Enhanced 

Enhanced 

Selectable 

Selectable 


Selectable 

Selectable 

N/A 

N/A 

N/A 

N/A 


N/A 

N/A 

2 

1 

0 

2 


2 

2 



✓ 

✓ 


✓ 

✓ 

Mini-tower 

Mid-tower 

Mini-tower 

Mid-tower 


Mid-tower 

Mid-tower 

145 

230 

235 

230 


250 

250 

3/P, L, R 

2/RLF.R 

3/P, UR 

3/P;5/L 


3/P, U F, R 

3/P,UF,R 

605-232-2000 

714-852-1400 

208-893-3434 

415-583-7222 


714-498-0858 

714-498-0858 

800-846-2000 

800-989-9900 

800-438-3343 

800-999-1278 


800-432-0486 

800-432-0486 

http://www.gw2k.com 

http://www.microexpress.net 

http://www.micronpc.web 

http ‘J! www.polywell.com 

http 7/www.xicomputer.com 

http://wwwxicomputer.com 

1051 

1052 

1053 

1054 


1055 

1056 


www.byte.com 
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Web Applications 
at Your Service 


Application-hosting 
servers add a new layer 
of interactivity to Web sites. 
By David Seachrist and 
Stephen Platt 



I he difference between plain- 
vanilla Web servers and Web 
applications servers is like the 
I difference between two types 
of stores: one where consumers can do 
nothing but walk in and look at a cata¬ 
log, and one where they can find and buy 
the product they want within minutes. 
Simple static Web publishing is cool, but 
providing applications services and ac¬ 
cess to actual databases is much cooler. 

However, distributing dynamic con¬ 
tent and applications can stress out pro¬ 
tocols and server platforms intended for 
simple, static data publishing. Platform 
constraints, integration of legacy appli¬ 
cations, object distribution and storage, 
and transaction processing all impose 
some serious limitations on the current 
crop of static Web-server products, pre¬ 
venting them from functioning as—or 
from quickly evolving into—robust and 
optimized applications servers. 

For this report, we tested four Web ap¬ 
plications servers, examining three on 
Windows NT and one on Unix. Included 
were Lotus Development’s Lotus Dom¬ 
ino Server 4.5a for Windows NT, Mi¬ 
crosoft’s Internet Information Server (IIS) 
3.0 for Windows NT 4.0, and Netscape 
Communications’ Netscape Enterprise 
Server 2.01, for both Windows NT and 
Unix. Each vendor has its own agenda: 
Lotus wants to leverage its dominance 
in the groupware/middleware market 
and expose the functionality of its Notes 
product to the Web; Microsoft wants 
to sell OSes and induce users to move 
to the Windows NT Server platform; and 
Netscape wants to continue to domi¬ 
nate the Web-server market by aggres¬ 
sively pushing platform-independent 


technologies and bringing innovative 
new products to market. 

Product roundups would be easier to 
do if all the vendors could agree to a sin¬ 
gle release date. But unfortunately, Net¬ 
scape’s Enterprise Server 3.0 upgrade and 
Oracle’s Web Application Server (WAS) 
3.0 missed our deadline. See the text box 
“These Servers Missed the Bus” on page 
118 for more about how these products 
will affect the category. 

The Web App Story 

You need a lot of types of support to pub¬ 
lish a Web application—to name a few, 
support for Internet protocols, data/ob- 


BYTE 


BEST 


WEB APPLICATIONS SERVERS 


Microsoft Internet 
Information Server 3.0 

It’s fast, administration and user manage¬ 
ment are tightly integrated with Windows 
NT, and it comes in a bundle that includes 
Index Server, Crystal Report Writer, 
NetShow, FrontPage, and Active Server 
Page technology. IIS serves static and 
dynamic Web pages simply and quickly. 


ject store services, and groupware capa¬ 
bilities, such as calendaring and group 
scheduling. The servers we tested include 
most of the important features, either as 
a standard part of the package or as op¬ 
tions. The most important ones for Web 
applications servers are HTTP support, 
a database server, messaging services, and 
a full-text search engine. 

All three vendors support HTTP in 
their products, but only Domino includes 


database and messaging services as stan¬ 
dard. IIS and Enterprise Server require 
optional or third-party database and mes¬ 
saging services; only Enterprise Server 
supports the IMAP e-mail standard. 

Server vendors are choosing either 
depth of OS support—like Microsoft, 
whose IIS runs only on Windows NT 
4.0—or breadth of support, as Netscape 
and Lotus do. Both Enterprise Server and 
Domino run on various flavors of Unix, 
as well as NT 3.51 and 4.0; Domino even 
runs under OS/2. 

Performance is obviously an important 
consideration when you’re looking to dis¬ 
tribute applications in an enterprise envi¬ 
ronment. One way to boost performance 
is to add CPU processing power. While 
this used to mean upgrading the serv¬ 
er CPU to a faster processor, today you 
can add more processors on an as-need¬ 
ed basis via symmetric multiprocessing 
(SMP). All these Web servers support SMP, 
although some machines do it better than 
others. In addition, pricing is an issue in 
terms of SMP support. Netscape and Lo¬ 
tus both charge for SMP versions of their 
products; Microsoft does not. 

As Tiers Co By 

When a single server handles hundreds 
or thousands of users, server failure is not 
an option. But maintaining two or more 
identical servers solely for backup can be 
costly. Thus, extending the client/server 
model to the Internet requires some re¬ 
working to make it less costly and more 
fault tolerant. 

By extending the client/server model 
to a multitiered scenario, you distribute 
services that were previously handled 
by only one server to many servers. The 
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4 , FtontP^ge To Oo li*t • Vittu<U_Hcolly 


r Keep window open 1“ £how hrstcxy 


wnc 


Lotus Domino 
Server database 
properties are 
settable from 
various platforms, 
including this 
Unix client. 

✓ 


for: 


[Database 


Task 


1 Assigned To 1 Priority 1 Linked To~ 


| Description 


Replace Logo Image Administrator High 

Customize Home Page Admmtfator High 

Customize News Page Administrator High 

Customize Products Page Administrator High 

Customize Feedback Fa.. Administrator Medium 

CustomizeTOCPage Administrator Medium 

Customize Search Page Administrator Medium 


Included Logo Page 
VRA Home Page 
VRA News Page 
VRA Products Page 
VRA Feedback Page 
VRA Table of Contents Page 
VRA Search Page 


replace the image on this page with y. 
replace generic text with something m... 
add you own pubic relations text 
create data sheets for you own produ 
adjust input areas in the form 
describe sections in more detail 
explain how to search for common top 


f Microsoft FronlPage Help 


file £drt Bookfljark Options fcjelp 


nT5nn 


Basics \ O \ ^ \ Design \ Launch \ Full Text \ 

JjNIX Perf/Capacity Test Reports 


Title: 

Server omega/UNIX/Notes 
Filename: perfAjpctr.nsf 


Database type _ 

(standard 

Replication Settings.. 


D 


Encryption... 


Replica 


Contents 


Index | End | Hark | grint | fikasaty | ~ 


To Do List Dialog Box 


Use the To Do List dialog box to view the TgP.Q. 
U for a Frgnlf aag. wgLi. and add, delete, or 
modify on the list 

The Information about each task is displayed in 
labeled columns. To sort the list by a field, click 


1 


zJ 


l±J 


Add... 


Dose 


Help 


Netscape Site Manager 


Microsoft’s Internet 
Information Server 
meshes with 
FrontPage for Web¬ 
site creation. 


r Disable background agents for this databasr ^ &* 0 ™ B * 


IP' Allow use of stored forms in this database 
P Display images after loading 


Netscape's Enterprise Server ^ 
includes Site Manager for link 
and content management 
under Windows NT. 



Drive: | 

Site: |/c/SIMPLE/ 


^ SIMPLE 
si C_J company 
CJ products 
83 CJ progserv 

bangloss.gif 
^ benhelp.gif 
d J bantoc gif 
r^bergif 

# J bkarrow.gif 
(3 bluebell gtf 

* J compbut.gif 

fdbkb.gtf 
fdbkbut gif 


"3 


J 


Properties Page links j Site finks | Unused page* | 
Links out from page selected m the left pane: 


i I Link 


Last checked 


/c/SIMPLE/mailget 
V-J/c/SIMPLE/fdbkb.^ 
'S] /c:/SIMPLE/index, html 
'S/c.TSIMPLE/homa^f 
tB /c/SIMPLE /index, html 

y nvalA-V/RAr?iSMV'hn*t or 


Links in to page or target selected m the left pane: 

' From .. 1 To page mark 1 Times used 


3W“ 

31/<=... 


The Web applications servers we tested offer a wealth of services on varied platforms. 


additional servers are not duplicates of the 
first, but rather alternate service handlers. 
A simple example is using one server for 
database services and another for Web 
services. 

One exciting development resulting 
from this move to multitiered computing 
is the concept of agents , automated ap¬ 
plets governed by business-process rules. 
In a work-flow model, an agent can be 
designed to notify a member of a work¬ 
group that a document is ready for his or 
her review only after another member of 
the workgroup has finished reviewing it. 
Events such as document modification and 
document creation act as triggers to start 
an agent; the agent then automatically 

byte.com 


conducts a specified action when the trig¬ 
ger occurs. 

Agents are relatively old hat, but creat¬ 
ing agents in different programming lan¬ 
guages to run on different platforms is 
new. Domino supports agents in the cur¬ 
rent version, but not CORBA, while Enter¬ 
prise Server supports agents in version 3.0. 
With Microsoft IIS you can write your own 
agents using embedded Visual Basic com¬ 
mands in an Active Server Page, but as yet 
there is no agent management functional¬ 
ity as it exists in Lotus Domino Server. 

Webifying Apps 

All three vendors offer slick applications 
development tools. Netscape’s Live Wire 


and LiveWire Pro, combined with Net¬ 
scape Enterprise Server’s support for Java 
and JavaScript, set the stage for the cur¬ 
rent momentum to turn the Web into the 
world’s largest development platform. 

Lotus’s dynamic site-creation assistant, 
Domino. Action, allows you to create sites 
with business-collaborative environments 
by merely filling in prompted fields. Web 
pages that act as white-paper repositories 
and threaded discussions virtually create 
themselves. On the downside, however, 
more complex Domino.Action sites can 
take a long time to compile. Microsoft’s 
Active Server Pages up the ante on this 
front by embedding compile-free Visual 
Basic commands inside HTML tags. 

continued 


WWV 
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Web Applications at Your Service 


WEB APPLICATIONS SERVERS 


BEST OVERALL 

Microsoft Internet 
InformationServer 3.0 

Microsoft Internet 
Information Server edged 
out the competition this 
time around. 


Introduction 



Service P g e ctg ne * Uggffig Advan c ed 


TCP Port 180 

Connection Timeout: [SOD 
Maximum Connections : |100000 


Lotus Domino 
Server 4.5a 


Microsoft Internet 
Information 
Server 3.0 


Netscape Netscape 
Enterprise Enterprise Server 
Server (Unix) (WindowsNT) 


PRICE 

$995 

Bundled with Windows 
NT Server ($809) 

$1295 

$1295 

TECHNOLOGY 


★ ★★★★ 

**★ 


IMPLEMENTATION 



★ ★★ 

★ ★★ 

PERFORMANCE 

★ ★ 

★ ***★ 

★ ★★★★ 


EASEOFUSE 

★ ★★ 

*** 

** 

★ ★ 

INSTALLATION 

** 



★ ★★★ 


Applications require databases, and 
Web applications are no exception. Net¬ 
scape’s database packaging will soon 
change, but currently Live Wire Pro (which 
includes Informix’s database server) is a 
$695 option. IIS requires Microsoft SQL 
Server (single-server license, $849) to add 
industrial-strength database services to the 
Web server. Domino uses Lotus Notes as 
its database server. Notes is nonrelational 
but provides a rich content store for un¬ 
structured information, such as word pro¬ 
cessing documents and multimedia files. 
All the servers we tested connect to tradi¬ 
tional databases via ODBC. 

Not all data fits into a traditional data¬ 
base, so these servers provide full-text in¬ 
dexing that enables you to retrieve infor¬ 
mation not easily stored in the orderly 
row-and-column format of database ta¬ 
bles. Such information includes data in 
press releases and product brochures. 

Domino supports the most document 
formats and optionally allows you to in¬ 
clude mail in the search, which can span 
multiple Notes databases as well. Index 
Server, which comes bundled with IIS, 
allows indexed searches of HTML, text, 
and Microsoft Office documents; you can 


OVERALL 

EVALUATION ★★★ ★★★* 

★ ★★★★Outstanding ★★★★ Very Good 

add other formats with Microsoft’s filter 
Software Development Kit. Enterprise 
Server currently supports only HTML and 
text and does not allow index updates 
based on modified files the way the index- 


★★★ ★★★ 

★ ★★ Good ★★ Fair ★ Poor 

ing functions in the other servers do. 

All three vendors are producing broad¬ 
casting components for the distribution 
of information in real time and on de¬ 
mand. Microsoft’s NetShow offers stream¬ 
ing and on-demand audio and video, as 
well as file broadcasting using HTTP. It 
comes bundled with IIS at no extra charge. 
Lotus’s Domino.Broadcast offers distrib¬ 
ution of streaming text and OLE objects 
via PointCast for an additional $ 1295, with 
a video service add-on planned for release 
by the end of the year. Netscape’s Media 
Server currently provides streaming audio. 

No Web applications server can be with¬ 
out site-creation and management tools. 
Lotus’s Domino. Action, Microsoft’s Front- 
Page and FrontPage Server extensions, and 
Netscape’s Navigator Gold all create Web 
sites quickly and simply. While not as 
graphical as FrontPage, Domino.Action 
easily sets up collaborative Web environ¬ 
ments that support threaded discussions 
and document libraries. 

Lotus Domino Server 4.5a 

Multitiered infrastructure and groupware 
services make Lotus Domino Server an 
attractive choice for a Web applications 
server. Domino uses the rich Lotus Notes 
content data store, provides middleware 
services to handle file-format incompati¬ 
bilities, works on multiple platforms, and 
offers an upgrade path to fault tolerance 
and load balancing. This rich features base 
takes its toll on performance, however, 


TECH FOCUS 


OBJECT ARCHITECTURE 


The Open Force vs. the Legacy Object 

Distributing applications in this age of component software comes down to distributing 
objects. For object architectures, there are two choices: DCOM and CORBA. 

DCOM, Microsoft*s Distributed Component Object Model, is built on ActiveX and OLE tech¬ 
nologies. DCOM does Windows-NT Server, that is—but not Unix, the historical de facto stan¬ 
dard for Internet servers. So far, you're stuck with Microsoft if you want to use DCOM to dis¬ 
tribute your applications, but Software AG currently has a product in beta that extends OLE 
and ActiveX to Unix servers. 

Lotus and Netscape take the open road with the Common Object Request Broker Archi¬ 
tecture (CORBA), which offers a more complete object architecture than DCOM. Specified 
by the Object Management Group (OMG), CORBA promises a way to implement objects to be 
shared across machines, even when those objects run on different OSes. 

Netscape plans to offer the JavaScripting of Java, CORBA objects, and support for COR¬ 
BA services and HOP when Netscape Enterprise Server 3.0 ships in the second quarter. Lotus 
is planning on exposing Domino back-end classes via Java this summer and extending this 
exposure to HOP by year's end. 

CORBA's strong suits are its platform independence and its provision for transaction pro¬ 
cessing as a part of its specification. DCOM is currently a single-platform solution, and Micro¬ 
soft’s transaction services are built on top of DCOM; it boasts an installed user base of over 
50 million and tight integration with the Windows OS. 

Netscape is not alone in considering DCOM to be a proprietary architecture, out Microsoft 
contends that while DCOM is a complete application environment, CORBA is simply a mix of 
specifications assembled from many software vendors' ideas about how to interpret and 
implement distributed objects. 

If history is any indication, a bridging technology between DCOM and CORBA will evolve, 
and the debate will subside. For now, expect to hear a lot of noise on each one’s benefits. 
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and not enough of the services support 
open Internet standards, but Lotus plans 
to extend Domino’s capabilities dramati¬ 
cally in this regard by the end of the year. 

Workgroup services include directory, 
group scheduling, document library, work 
flow, forum, and news, all of which aid 
collaboration among a company’s employ¬ 
ees. Domino offers the greatest support 
of these functions without add-ons, but 
taking full advantage of these services 
now requires a Notes client, such as Notes 
Desktop ($69 per client). Weblicator, a $29 
browser plug-in, replicates site content 
into a client-side Notes database for off¬ 
line browsing with some Notes services. 

Domino is the only product we tested 
to extend Microsoft’s OLE to Macintosh 
clients as well as to Windows clients, and 
it’s also the only one to run under OS/2— 
not surprising, given IBM’s ownership of 
Lotus. Lotus Domino Server is the current 
hands-down winner for creating and pub¬ 
lishing a Web site with real collaborative 
business-process applications. Domino’s 
rich feature set makes it a less attractive 
option for simple static content publish¬ 
ing, however. 

Microsoft Internet 
Information Server 3.0 

Although IIS lacks the object-store, mes¬ 
saging, and collaborative-computing com¬ 
ponents that Domino offers out of the box, 
it’s well integrated with the NT Server 
OS. IIS inherits all the applicable NT OS ser¬ 
vices, but of course it runs only under NT. 
But Microsoft is good at diverting atten¬ 
tion from IIS’s weaknesses by giving away 
products—and Active Server Pages, Index 
Server, NetShow, and FrontPage are im¬ 
pressive giveaways. To provide real indus¬ 
trial-strength database services, IIS requires 
Microsoft SQL server. 

In addition to being an impressively bun¬ 
dled package, IIS was the fastest of the serv¬ 
ers that we tested. These are two compel¬ 
ling reasons to go where Microsoft wants 
you to go today. 

Netscape Enterprise 
Server 2.01 

Enterprise Server has a lot going for it as 
a static Web server, but for Web applica¬ 
tions you’re likely to prefer the new tech¬ 
nologies that are coming in version 3.0. 
The list is long (see the text box “These 
Servers Missed the Bus” on page 118) and 
includes improved distributed content 
management, database support, intelligent 



F E A 

T U R 

E S 



Lotus Domino 

Microsoft 

Netscape 

Netscape 


4.5a 

IIS 3.0 

Enterprise 

Enterprise 


(Windows NT) 

(WindowsNT) Server2.01 

Server 2.01 




(Unix) 

(WindowsNT) 

OSes supported 

IBM AIX, IBM 

NT 4.0 

DEC Unix, 

NT 4.0, NT 3.51 


OS/2, HP-UX. 


IBM AIX. SGI 

(also Unix and 


Sun Solaris, 


Irix. Sun Solaris, 

Macintosh) 


Novell NetWare 


HP-UX, 





Macintosh 


Distributed object 





technology 

None 

DCOM 

CORBA 

CORBA 

Multiprocessor 





support cost 

$2995 

No charge 

$5593 and up 

$5593 and up 

STANDARD SERVICES/COMPONENTS 




Database server 

✓ 

A 

A 

A 

FTP 


✓ 



Gopher 


✓ 



SMTP/MIME 

✓ 

A 

A 

A 

POP3 


✓ 

A 

A 

Streaming audio 


✓ 

A 

A 

Streaming video 


✓ 



Directory/address 





book 

✓ 

A 

A 

A 

Document library services 





and version control 

A 

A 

✓ 

✓ 

Work flow/rules-based actions 

✓ 

A 


SECURITY 





S-HTTP support 


✓ 

✓ 

✓ 

SSL support 





(2.0 and 3.0) 

SSL 2.0 

✓ 

✓ 

✓ 

Encryption of stored files 

Notes 




Digital signatures 

Notes 

✓ 

✓ 

✓ 

SERVER-ADMINISTRATION FEATURES 




Option for separate virtual 





server configurations 

✓ 

✓ 

✓ 

✓ 

Configuration rollback 



✓ 

✓ 

Secure remote 





administration 

✓ 

✓ 

✓ 

✓ 

DATABASE ACCESS 





Transaction-processing technology 

A 

A 

A 

Database server included 

✓ 

A 

A 

A 

Call stored procedures 

✓ 

✓ 



Report writer included 


✓ 

A 

A 

APPLICATIONS DEVELOPMENT 




Server-side Java Virtual 





Machine support 


✓ 

✓ 

✓ 

ActiveX/ActiveX scripting 

✓ 

✓ 


WinCGI 

Compile-free scripting 


✓ 



CGI and WinCGI 

✓ 

✓ 

✓ 

✓ 

Server-based scripts 

✓ 

✓ 

✓ 

✓ 

ISAPI support 


✓ 



NSAPI support 



✓ 

✓ 

VIM support 

✓ 




FULL-TEXTSEARCHES 





Index proprietary file 





formats 

✓ 

✓ 



Automatic incremental 





document indexing 

✓ 

✓ 



Document-attribute 





searches (metadata) 

✓ 

✓ 



Proximity searches 

✓ 

✓ 



CONTENT CREATION AND SITE MANAGEMENT 



Automatic link updates 

✓ 

✓ 



Link-integrity checking 

✓ 

✓ 



✓ = yes 


A * Available in a separately pnced add-on or product 

Notes=Feature available to Lotus Notes clients. 

WinCGI = OLE support on Windows clients via WinCGI. 
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Software Lab Report 


Web Applications at Your Service 


These Servers Missed the Bus 


Neither Netscape's Enterprise Server 3.0 nor 
Oracle's WAS 3.0 were quite ready when we 
did our testing. However, both deserve a look 
if you’re evaluating servers. 

Netscape Enterprise Server 3.0 

With the release of Enterprise Server 3.0 this 
spring, Netscape hopes to decentralize Web¬ 
site management by shifting the responsibil¬ 
ity for content management from the Web¬ 
master to the content originators. The idea is 



Enterprise Server 3.0 supports remote 
administration from anywhere. 

to let users add documents and directories to 
their site and determine access rights to the 
content they create from their browsers. 

The new release adds full-text search fea¬ 
tures, such as automatic index updates, al¬ 
lowing immediate search access to newly 


changed data, and searches by content or by 
document attributes, such as author, title, and 
modification date. Rules-based information 
processing, similar to the work-flow technol¬ 
ogies in proprietary groupware packages, will 
also be added in the form of intelligent agents 
triggered by specific events. 

The LDAP protocol provides an open-direc¬ 
tory-service interface for interoperable server 
management, while new distributed adminis¬ 
tration features allow synchronized server con¬ 
figuration. 

As Internet commerce takes off, stronger 
database and transaction-processing features 
are needed. Stored procedures, multiple data¬ 
base connections, and persistent transactions 
are all features that Enterprise Server 3.0 will 
support. Native connections with Informix and 
Oracle databases will be added. 

Oracle Web Application Server 3.0 

Rather than attempting to enter the highly com¬ 
petitive Web server market, Web Application 
Server (WAS) 3.0 builds on Oracle's strength 
in database technology and transaction pro¬ 
cessing to provide an infrastructure for deliv¬ 
ering transactional applications. WAS 3.0, 
which ships with a Web server from Spyglass 
Technologies, works with most other popular 
Web servers (including IIS and Enterprise 
Server) and solves the problem of interfacing 
to legacy applications by isolating applications 
from the server. This process-isolation model 
forces each application to run as a separate 


PL/SQL nqent ndministration 

Ir.ins.irlmn Creation 


Create PL SQL Agent Transactional Services 


Apjibt atlnn ]tiSB 

Irouartian Num ||«S8 
B»fm Tran action ITR1 

C unre al Trait action URI [^b/ptKMrriaft'coiTiml 
Rollback Trim,a; tinn UK1 |/»tVpl»C|t*r>eK RotiMC* 

Train action Turnout jjttOO 
Itaaiartional RM Lttt 
Transit turn.iJ Bound an at jj| 

Submit Now Troo*«cion | 

WAS 3.0 uses agents to manage 
database transactions. 

persistent process instance, while an HTTP 
dispatch mechanism from the HTTP server 
provides the glue and plumbing. 

Oracle’s technology uses a CORBA-com- 
pliant Web object request broker (ORB) and 
cartridges that can plug into the broker to pro¬ 
vide various back-end services to interface 
with Oracle SQL databases, the Java Virtual 
Machine, ODBC-compliant databases, and 
other data sources. Cartridges run indepen¬ 
dently but can also communicate with appli¬ 
cations or with other cartridges without resort¬ 
ing to the HTTP level. Cartridges can also be 
deployed across servers instead of just on the 
same server, as is the case with Webserver 
2.1, the pre-CORBA version of WAS 3.0. 


agents, LDAP, and Common Object Re¬ 
quest Broker Architecture (CORBA). 

All we can say at this point is that Enter¬ 
prise Server 3.0 looks good on paper. De¬ 
spite being a bit long in the tooth, Enter¬ 
prise Server 2.01 performed respectably 
against its newer competitors. 

A Competitive Market 

When looking at the Web as a launchpad 
for multitiered computing, the bad news 


is this: As of this writing (early April), no 
one offers a product that addresses all 
aspects of the obstacles that prevent you 
from offering Web application services in 
a robust, transparent, optimized, and cost- 
effective manner. The good news is that 
competition is spurring vendors to fill in 
their technology gaps at a stunning pace. 
Based on what we’ve seen in current ship¬ 
ping and beta products, soon companies 
of all sizes will be able to use Web sites as 


collaborative computing environments. 

Web-based collaborative computing still 
requires technology and infrastructure en¬ 
hancements to solve real business prob¬ 
lems. However, a highly competitive mar¬ 
ket should continue to churn out better 
products at lower prices. □ 


David Seachrist has tested all types of software 
at NSTL for 10 years. You can contact him at 

dseachrist@prodigy.com. Stephen Platt is 
NSTL's director of electronic publications. You 
can reach him at editors@nstl.com. 

Evaluations in this report represent the judgment 
of BYTE editors, based in part on extensive tests 
conducted by NSTL, Inc., as documented in a 
recent issue of its monthly Software Digest. To 
purchase a copy of that report, u/ith NSTVs oum 
evaluations and data, contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428; 610-941-9600; 
fax 610-941-9950; on the Internet, editors(a>nstt 
.com. For a subscription, call 800-257-9402. 
BYTE magazine and NSTI. are both operating units 
of The McGraw-Hill Companies, Inc. 


PRODUCT INFORMATION 


Lotus Domino 
Server 4.5a 
$995 (for Windows NT 
or Unix) 

Lotus Development 
Corp. 

Cambridge, MA 
800-343-5414 
617-577-8500 
fax: 617-693-0968 
http://www.lotus.com 
Enter 1043 
on Inquiry Card. 


Microsoft Internet 
Information 
Server 3.0 
bundled with Windows 
NT Server ($809) 
Microsoft Corp. 
Redmond, WA 
206-882-8080 
fax: 206-936-7329 
http://www.microsoft 
.com 

Enter 1044 
on Inquiry Card. 


Netscape Enterprise 
Server 2.01 
$1295 (for Windows NT 
or Unix) 

Netscape 

Communications Corp. 
Mountain View. CA 
415-937-2555 
fax: 415-528-4140 
httpV/home.netscape 
.com 

Enter 1045 
on Inquiry Card. 


Web Application 
Server 3.0 
$995 (for Windows NT 
or Unix) 

Oracle Corp. 

Redwood Shores, CA 
415-506-7000 
fax: 415-506-7200 
http://www.oracle.com 
Enter 1046 
on Inquiry Card. 
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CAD Software 


AutoCAD 14 for Windows is as fast as its quickest DOS 
predecessor and is more productive, too. By Evan Yares 


Faster on the Draw 


A 


I utoCAD may be unique 
among PC software packages. 
It’s been around 15 years but 
is still at the top of its product 
category. It is also, at its core, the same 
sort of program it was 15 years ago—a 
heavy-duty drafting tool used mostly by 
people who make their living with it. 

In recent years, Autodesk has been 
accused of forgetting AutoCAD’s her¬ 
itage. Release 13 (R13), the most recent 
version, was generally considered a dis¬ 
appointment. It shipped late and suffered 
from numerous bugs and performance 
problems. It did little to make day-to-day 
drafting any easier, and it took more than 
a year and a half to get to a stable revision. 

As a result, many CAD-industry 
observers, including myself, have ques¬ 
tioned whether Autodesk could deliver a 
release good enough to overcome the 
bad reputation of R13. I’m pleased to 
report that Release 14 is possibly the finest 
new AutoCAD I’ve ever seen. It’s not that 
this version has some particular killer fea¬ 
ture; it’s more that Autodesk has really 
paid attention to the fundamental issues 
of performance, productivity, and soft¬ 
ware quality. This release is good enough 
that users of older versions, even those 
who’ve said they wouldn’t upgrade, will 
certainly have to reconsider. 


Performance 

Release 13 required more computer pow¬ 
er than most users had on their desks. Fur¬ 
ther, it had a big memory footprint and 
created enormous drawing files. Auto¬ 
desk has tuned R14 extensively for im¬ 
proved performance. This is no mean feat 
because there’s no single thing you can 
do in a complex program like AutoCAD 
to make it faster; performance is the 
sum of many little things. Autodesk tore 
out the existing display code and replaced 
it with a Heidi-based graphics system. 
The developers reworked complex enti¬ 
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AutoCAD Release 14 


per seat; upgrades from 
R13, $495 (requires 
Windows 95 or NT) 


Autodesk 
San Rafael, CA 


http://www 
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With Release 14, AutoCAD has finally taken a giant 
step into the mainstream Windows world. 


ties, such as polylines and hatches, that 
had caused performance problems in the 
past. They added demand-loading for 
several program modules. They fine- 
tuned a number of areas, making many 
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little improvements. The end result is a 
program that, running under Windows 
95 or NT on a Pentium-class machine with 
32 MB of RAM, is as fast as AutoCAD R12 
running under DOS. Frankly, I never 
thought Autodesk would be able to pull 
this off, but my testing confirms that 
indeed it has. 

Productivity 

It’s one thing to make a CAD program that 
exhibits fast interactive performance. It’s 
something entirely different to make a 
CAD program, especially one with a long 


legacy, fundamentally more productive. 
Release 14 includes a few new tricks that 
make it easier for the average user to 
become productive. 

My favorite productivity enhancer is 
the new AutoSnap function, an inference- 
based object-snapping system. Transla¬ 
tion: It tracks objects under the cursor 
and finds points of geometric interest 
without requiring operator intervention. 
For example, if you move the cursor over 
a line, AutoCAD will place a marker icon 
over the endpoint or midpoint (depend¬ 
ing on where your cursor is). Since most 
drafting is done with reference to such 
points of geometric interest (endpoints, 
midpoints, centers, etc.), this can be a 
major time-saver. 

This feature, while new to AutoCAD, 
has been available from competitors for 
quite some time. Ashlar made the tech¬ 
nology popular in its Vellum product in 
the late 1980s. I suspect that long-time 
AutoCAD users will wonder how they got 
along without this feature. (They may 
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Review 


Faster on the Draw 


also wonder why it took so long for Auto¬ 
desk to include it in AutoCAD, but that’s 
another story.) 

A more subtle productivity enhancer is 
the move to dialog boxes built on the 
Microsoft Foundation Classes (MFC) 
library. Autodesk has for years gone its 
own way in interface issues. But R14 
(which runs only under Windows 95 or 
NT) is about as Microsoft-compatible as 
a program gets. This change makes Auto¬ 
CAD more familiar for those who are used 
to Windows-based programs, and that 
could translate into a nice boost in over¬ 
all user productivity. 

MFC also helps improve AutoCAD’s API. 
AutoCAD has always been a developer’s 
CAD system, with third parties supplying 
a wide range of vertical add-ons. The 
new MFC-compliant ObjectARX API (see 
the Tech Focus below) offers developers 
better control and capabilities than they’ve 
ever had. R14 also supports ActiveX Auto¬ 
mation (formerly called OLE Automation), 
which will allow users skilled in Visual 
Basic or Visual Basic for Applications to 
customize AutoCAD. In fact, ActiveX 


CAD, by its very nature, is well suited to the 
use of objects. After all, why draw lines when 
you can draw walls? And why use dumb sym¬ 
bols when you can use smart objects? Think 
about it: A door object can be smart enough 
to know it goes in a wall instead of in the 
middle of a room. 

AutoCAD's new object architecture prom¬ 
ises smarter applications for a variety of dis¬ 
ciplines, including architecture, facility man¬ 
agement, civil engineering, mechanical engi¬ 
neering, numerical control, and more. The 
common bond between these applications 
will be AutoCAD's most powerful API lan¬ 
guage—ObjectARX. ARX (AutoCAD Runtime 
extension) is a fully featured C++ API. The 
version that ships with R14 supports Micro¬ 
soft Foundation Classes (MFC), making inter¬ 
face issues much easier to deal with. 
ObjectARX also allows developers to create 
their own object types—a capability that 
could be a double-edged sword. 

In order to prevent an all-out object war— 
imagine if a door from one developer didn't 
recognize a wall from another—Autodesk has 
been working with a number of developers 
to create industry foundation classes (IFC) 


Automation is very fast and does most of 
what ObjectARX does, the major excep¬ 
tion being that there’s no provision for cre¬ 
ating custom objects. 

One area of productivity that’s often 
ignored is printing. CAD programs are dif¬ 
ferent from general applications in that 
they generally drive large plotters and have 
exacting requirements for quality. In 
R14, Autodesk has improved printing in at 
least three distinct ways. First, R14’s new 
internal printer drivers handle OLE ob¬ 
jects. By usingthese drivers, instead of the 
standard Windows system printer drivers, 
you get better performance and finer con¬ 
trol over output quality. Second, R14 
now works properly with networked 
printers, with no fiddling required. And 
third, R14 comes with a batch printing pro¬ 
gram, so you can send an entire job out in 
one fell swoop. 

There is also an advanced batch plotting 
program included as a bonus on the R14 
CD. It adds control over which layers and 
area of a drawing will get plotted, and it 
incorporates a plot stamp function, which 
prints user information at the edge of the 


for CAD objects. The aim is that if a develop¬ 
er's applications are IFC-compliant, there's 
a good chance that they'll play nicely with 
other IFC-compliant applications. 

One of the more interesting side effects of 
AutoCAD objects created by a third-party 
program is that they might not be useful 
when that third-party program isn't loaded. 
These objects will show up on the screen, and 
be printable, but they might not be editable. 
The third-party developer has the option of 
allowing the user to explode the custom 
objects (i.e., break them up into their con¬ 
stituent geometry) but is not absolutely re¬ 
quired to provide this functionality. Because 
these uneditable objects look alive but act 
dead, they’re called "zombies." Autodesk, 
understandably enough, prefers to call them 
“proxies." 

Here's the bottom line: If you're a serious 
CAD user, you'll get a lot of benefit from the 
new generation of ObjectARX-based appli¬ 
cations for AutoCAD R14. Just be sure to ask 
ahead of time if an application is IFC-com¬ 
pliant, and whether objects created by it can 
be exploded when the application is not 
loaded. 


drawing. This advanced version is also able 
to do a M plot test” of a batch list of draw¬ 
ings to determine if any parts of any draw¬ 
ings are invalid or missing without actu¬ 
ally doing a hard-copy plot; this can be a 
real time saver. 

Quality 

Autodesk got a big black eye with R13’s 
quality problems. The company eventu¬ 
ally fixed those problems, but it’s deter¬ 
mined not to repeat history with R14.This 
review is based on a beta version of R14 
that is quite stable. It isn’t perfect, but 
the bugs I’ve discovered are mostly func¬ 
tional failures—things that are straight¬ 
forward to track down and fix—rather 
than nasty blue-screen crashes that defy 
easy solution. Moreover, at the time we 
were testing the product, Autodesk had 
not announced a ship date for R14, instead 
indicating that it would ship the pro¬ 
gram when the software is actually ready. 
(And by press time, Autodesk had made 
the new version available.) 

We all know, though, that bugs are a fact 
of life. One of the questions yet to be an¬ 
swered is how well Autodesk will respond 
in fixing them. One step the company has 
taken is to institute a paid update sub¬ 
scription service, although it remains to 
be seen whether updates will be avail¬ 
able separately. 

It’s Still AutoCAD 

AutoCAD R14 isn’t a breakthrough prod¬ 
uct—it’s just a cleaner, faster, more pro¬ 
ductive version of what Autodesk has 
been selling for 15 years. It’s still expen¬ 
sive. There’s lots more to R14 than I’ve 
covered here, including improved ren¬ 
dering, better OLE object support, and 
more powerful printer drivers. And there 
are also some things that are not as well 
resolved as they could be (for example, 
block names over 32 characters or with 
spaces are not permitted). 

Nonetheless, Release 14 represents a 
small step for CAD, a giant step for 
Autodesk. The company is now perhaps 
80 percent of the way through the pro¬ 
cess of taking a 15-year-old CAD program 
and making it ready for the 21st century. 
There’s still work to be done, but Release 
14 proves beyond a doubt that Autodesk 
can and will do it. 0 


Evan Yares teaches and writes about CAD soft¬ 
ware. You can reach him at evan-yares@ 
design-automation.com. 
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Dead Objects, Zombies, and Proxies 
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Graph ics Accelerator 


Although it has a few limitations, Matrox’s Millennium II 
offers a jump to 16 MB at a price that means business. By David Em 

Dawn of the New Millennium 




I ather than having to mort¬ 
gage your house so you can 
afford to do CAD, desktop 
I publishing, and 3-D design on 
your Windows NT machine, you can use 
Matrox Graphics’ new Millennium II 64- 
bit MGA graphics accelerator, which of¬ 
fers a price/performance breakthrough. 
For just a fraction of the cost of a propri¬ 
etary Silicon Graphics workstation or a 
high-end solution, such as Intergraph’s 
RealiZm 3D, the new Millennium allows 
standard PCs running NT to effectively 
handle high-end rendering and design. 

The PCI board comes in a $299 4-MB 
base configuration that’s upgradable to 
8, 12, or 16 MB of dual-ported Window 
RAM (WRAM) memory. The 8-MB version 
outputs 24-bit, 1280- by 1024-pixel reso¬ 
lution at 85 Hz, and up to 1800 by 1440 
pixels in 16-bit color at 70 Hz. A 250-MHz 
RAMDAC provides flicker-free refresh 
rates at most resolutions and color rates. 

At the heart of the Millennium II is 
Matrox’s new MGA-2164W processing 
engine. The 2164W features faster 2-D 
performance and 3-D Gouraud shading 
through the use of full scatter/gather PCI 
bus mastering, which enables the graph¬ 
ics accelerator to process rendering com¬ 


RATINGS 1 

TECHNOLOGY 

★ 

it it it 

IMPLEMENTATION 

* 

it 

PERFORMANCE 

★ 

it it 


mands and geometry calculations in par¬ 
allel with the CPU. The engine also does 
both x and y full-screen video interpola¬ 
tion, which lets it retain full-screen qual¬ 
ity when scaling to high resolutions. 

I tested the 8-MB card on a Dell 200- 
MHz Pentium Pro outfitted with 32 MB 
of RAM. Once it’s installed, the Millen¬ 
nium II’s Monitor Control Panel lists over 
250 specific monitor profiles to choose 
from. It recognized my NEC MultiSync 



Millennium II 

$299 

(for Windows NT 4.0 
and Windows 95) 


Matrox Graphics, Inc. 
Dorval, Quebec, Canada 


800-361-1408 

514-969-6320 


http://www.matrox.com 


Despite its small, 37*- by 7-inch footprint, the Millennium II is still 
large enough to accommodate Matrox's MGA-2164W engine. 


XP21 right off the bat, but there was no 
profile in the database for my ultrahigh- 
resolution ViewSonic P815 monitor. 

As a result, the P815*s resolution capa¬ 
bilities were not immediately accessible 
when I connected it. 1 ran the card at 1280 
by 1024 pixels in 24-bit color at a rock- 
solid refresh rate of 85 Hz, but when I 
tried for 1600 by 1200, the card bumped 
down to an unacceptable 60 Hz. After 
a half hour of poking around the Mon¬ 
itor Control Panel’s deep, yet unintui¬ 
tive, tweaking features, I called a Matrox 
technician for help. A full hour later, I fi¬ 
nally reset the refresh rates correctly. 

I had excellent results working with a 
variety of 2-D Windows paint and image- 
processing applications, including Frac¬ 
tal Design’s Painter 4.0, Adobe Photoshop 
4.0, and Macromedia’s xRes 3. Screen- 
refresh rates and updates were exception¬ 
ally fast and hassle-free at 1280 by 1024 
in 24-bit color. However, at 1600 by 1200 
with 24-bit color, the 72-Hz flicker rate 
becomes noticeable. 

I tested double-buffered 3-D perfor¬ 


mance with Kinetix 3D Studio Max. Here 
the card generated perspective-correct 3- 
D texture mapping with a 32-bit z-buffer. 
Accordingly, I had good results with rapid 
updates for wireframe, shaded, and tex¬ 
tured preview ports. I saw a few artifacts 
on rapid screen redraws, but they were 
minor. Matrox includes AutoCAD, Di- 
rect3D, and Heidi drivers, and OpenGL 
support is currently under development. 

The Millennium II’s video engine plays 
back full-motion, full-screen video with 
DirectDraw, Direct3D, Direct Video, and 
ActiveMovie support. 

Power 3-D users doing highly inten¬ 
sive geometric calculations might opt for 
costly board solutions, such as the Oxy¬ 
gen 402 from Dynamic Pictures and In¬ 
tergraph’s RealiZm 3D. But the Millenni¬ 
um II remains a solid, all-in-one solution 
for cost-conscious midrange 3-D users, as 
well as 2-D users at all levels. □ 


David Em (Sierra Madre, CA) is a digital artist 
and uniter. You can contact him at davidem 
©earthlink.net. 
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Network OS 


This network OS turns Java into a full- 
service intranet platform. By Peter Wayner 

Novera Composes Epic for Java 



I ava’s first wave produced 
applets that were largely just 
gimmicks for Web-page de- 
I signers who wanted to add a 
dancing widget to their page. Little more 
was possible because a Web browser run¬ 
ning Java will let the applet only draw to 
the screen and open windows. Really use¬ 
ful functions (e.g., saving files, printing, 
or accessing the Internet) were deliber¬ 
ately kept out of the reach of the Java 
applet to prevent malevolent or just plain 
buggy functions from trashing a host. 

The second wave of functioning appli¬ 
cations is almost here, thanks to Novera’s 
Epic, a Java-based network OS (NOS) 
enhancement for corporate intranets. 
Epic is a layer that offers all the missing 
resources to applets running on a corpo¬ 
ration’s network clients. People can edit 
documents, add data from remote files, 
and print the final version, all from a 
browser still playing in the Java sandbox. 

The system is not magic. You must 
install Epic on the same system as the 
HTTP server, and it requires access to an 
LDAP server through the network. It runs 
as a separate process on the HTTP server, 
sending out the applets to the client 
browsers on the network. Most browsers 
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let applets running in the browser’s own 
sandbox communicate with the applet’s 
originating host. This is how you access 
network resources. The data travels to 
the HTTP server, which sends it to the 
right file server, printer, or other resource. 

The software is a crucial step toward 
enabling network computers (NCs), such 
as the ones from Oracle. In this realm, a 
user would need only a “thin” client run¬ 
ning a Java-enabled Web browser such as 
Netscape Navigator 3.0. Corel is using 
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With Epic, system managers can control access to resources 
such as printers or the file system, all from a remote browser. 


Epic’s layer to enable its applets to pro¬ 
vide all necessary services on the Inter¬ 
net. Corel’s suite of office applications 
will live as Java applets on an HTTP server 
in the office. A Java “kernel” from No¬ 
vera will run on the same machine and 
provide the file and printing services. 

At first glance, this approach sounds 
unwieldy. If you are running a word 
processor, your Java applet must connect 
remotely with Novera’s kernel to save a 
copy of the file. However, this is not too 
different from what happens already 
when people save documents on a file 
server. It is also substantially more secure, 
because the client’s browser treats the 
Java applet as untrusted code. 

This extra layer of security can be use¬ 
ful in a corporate environment. For 
instance, Novera is also shipping a Java 
application for reading e-mail. You could 
use this tool to read your e-mail from any 
Java-capable browser that may be in a 
cybercafe, a bar, or an airport. The Epic 


kernel formats the e-mail data as a Java 
applet or HTML that is read directly from 
the distant browser. This client flexibil¬ 
ity applies to all applications that are 
cooperating with the Epic kernel on an 
HTTP server. 

There are limitations to this worldwide 
flexibility, however. The server dispens¬ 
ing the HTTP and Epic kernel data must 
be able to send its data without being 
impeded by a firewall. You can accom¬ 
plish this by either reprogramming the 
firewall to let some packets through or 
locating the server outside the firewall. 
In many cases, the reprogramming is 
already in place, because many compa¬ 
nies let HTTP requests through the fire¬ 
wall to run Web servers inside the secure 
perimeter. 

Internetwork Services 

If you use Epic in your office system, 
you must create two types of Java pro¬ 
grams. The first type is the applets that 
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TECH FOCUS 


JAVA SECURITY 


Epic's Centralized Applet Security 


do the work for you. These all come from 
the Java applet class and can make contact 
only with the host machine that gave them 
up. The second type consists of full- 
fledged applications written in Java. These 
provide the “services” or resources that 
the client applets need. 

Novera has included all the major ser¬ 
vices in release 1.1, available for $7500. 
These services include Java applications 
for the expected file access, printing, and 
mail. Lower-level services include event 
swapping, time synchronization, and 
TCP/IP relaying of packets. You control 
access to these services, and those you 
write, by a management-and-lock service 
that controls who uses which applet when. 
Software developers can use this service 
to control the licenses for networks. 

Epic also includes process management 
services that let you, for example, pass 
off work from the HTTP server to other 
servers with the message-passing services. 
You can use this to do heavy-duty database 
access or merely to balance the load on the 
HTTP server. Novera has clearly consid¬ 
ered the needs of corporate IS managers. 

Most IS managers will want to develop 
custom services for their in-house net¬ 
work. Novera ships two sets of skeleton 
classes. One offers the basic proxy com¬ 
munications that applets use and includes 
basic methods for creating connections 
with services running on the HTTP server. 
The other offers the basic methods for the 
application running as a service and ac¬ 
cepts communications packets from the 
clients. You can use both class skeletons to 
whip up services quickly. 

You may wonder why you need No- 
vera’s system. After all, you can use any 
Java development kit to write applets that 
communicate with the host on any port, 
and plenty of books show how to make 
your applet invoke its own HTTP or FTP 
sessions. One of the simplest methods is 
to write server applications as Common 
Gateway Interface (CGI) processors and 
have the applet communicate with them 
by passing the data as forms objects. 

Writing your own CGI scripts and 
applets might produce most of the same 
functionality as Epic’s clients and services, 
but it would miss some of the ancillary ser¬ 
vices. Most programmers using Epic could 
easily add the buffering and other basic 
network management to their applets 
quickly. However, they would be hard- 
pressed to add extra features such as file 
management, access control, license man- 


Thc original Java security model that browsers 
like Netscape Navigator and Microsoft Inter¬ 
net Explorer used was simple: Applets could 
communicate only with the HTTP server that 
offered them to the world. That limitation 
made it essential to have a remote resource 
manager such as Novera's Epic if the applets 
were ever going to do much. 

Another approach is to relax the security 
model at the browser. Netscape and Micro¬ 
soft have examined ways of letting the 
browser have various shades of network 
access. For instance, the browser may be able 
to send mail to any machine on the network, 
but do FTP only with its host. The user would 
be able to change the security setup check¬ 
boxes to give access to these applets as they 
choose. 

The danger with this method, of course, is 
that it is too general. One applet may ask you 

agement, and remote-server process initi¬ 
ation. When you add this to the built-in 
e-mail and database access, it is obvious 
that Novera’s package is a good way to get 
a full office system up and running faster. 

The Epic Saga 

Adding resources such as printing and 
file management to a network of Java 
applets is a crucial step in the evolution of 
Java from a neat toy to a full-fledged en¬ 
vironment. Epic provides an excellent set 
of features that many IS managers need to 
build a complete IS system for an office 
complex. The product should shine in en¬ 
vironments where people need to get 
access to their office system from ran¬ 
domly placed, publicly accessible browsers 
in places such as airports. Java’s security 
mechanism lets a distant browser act as a 
full-fledged, trusted terminal. 

The OS will also shine in environments 
where many people use the same software. 
Centralized servers can control the soft¬ 
ware and prevent people from mucking 
up their own installation. On the other 
hand, offices with highly specialized 
machines (e.g., programming shops) may 
find themselves less interested in the highly 
centralized approach. Anyone who needs 
customization needs help from the system 
administrator. 

Sun will also soon release a Java OS—a 
stand-alone OS that can run on different 


to turn on networkwide mail access for a 
legitimate reason, but another applet could 
then turn around and send fake e-mail from 



Java applets rely on the originating 
server for network services. 


your machine while animating some scene in 
the browser. This possibility makes Novera's 
centralized security mechanism a necessity. 

platforms and will compete with the Epic 
solution. However, Epic will be preferable 
because it can run directly on top of Micro¬ 
soft’s Windows NT server software and 
leverage available NT services. A business 
can still run Microsoft-compatible soft¬ 
ware while using Epic for major applica¬ 
tions, but enabling robust transactional 
applications may call for a significant 
investment in Microsoft products. 

An interesting academic question is 
whether an office with a Novera network 
has a mainframe or a network of PCs. The 
latter collection may be tied together by a 
central server that controls which software 
you can run and exerts control over how 
it is run, making it like a mainframe. How¬ 
ever, most of the Java computation is done 
on the local machine, meaning that peo¬ 
ple do not share computational resources 
too much. In fact, the central server can 
crash and come up again without disturb¬ 
ing many users. This makes it more like a 
network of PCs. 

The result is a strange hybrid that may 
have many of the best features of both. 
Regardless of which perspective you apply, 
Epic is a neat idea. □ 


Peter Wayner is a BYTE consulting editor who 
lives in Baltimore. His latest book is Digital 
Copyright Protection (APProfessional, 1997). 
His homepage is tffhttp ://www.access.d igex 
.net/-pcw/pcwpage.html. 
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Operating Systems 


Caldera’s OpenLinux Base can be a pretty nice first 
Linux, but it’s still not for beginners. By Tom Yager 


Making Linux More Livable 



I inux might be considered 
Unix-for-geeks-with-PCs, but 
it has suffered from Unix’s 
I traditional obscurities and 
drawbacks. And if you don’t already 
know this popular OS and aren’t keen 
on spending several days learning about 
it, Linux can be a bit frightening. But the 
trouble people have with Linux has lit¬ 
tle to do with the software itself; Linux is 
as sturdy an OS as you’ll find anywhere, 
provided you stick with well-tested ver¬ 
sions and keep your patches current. 

Caldera is one of a small number of 
companies (Red Hat being about as well 
known) that are attempting to package 
Linux for the masses. Caldera’s packaged 
Linux distributions, all of which are en¬ 
hanced with commercial software, sell un¬ 
der the OpenLinux banner. 

The company plans to offer four lev¬ 
els: Lite (freeware). Base, Standard (for 
Internet/intranet servers), and Deluxe, a 
complete application server solution. For 
this review, only OpenLinux Base 1.0 was 
available, although at press time Caldera 
announced that Base 1.1 and Standard 1.1 
versions were shipping. 

The OpenLinux Base CD is bootable, 
which makes OpenLinux installation a 
snap if your BIOS supports it. My test sys¬ 
tem had an Adaptec 2940 SCSI controller, 
which recognized the CD and had Linux 
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fully booted in approximately 15 seconds. 

Installation of OpenLinux Base is eas¬ 
ier than for any other Linux I’ve used. 
There are still minefields for the uniniti¬ 
ated, however. It gave me some trouble 
over my system’s mix of integrated devel¬ 
opment environment (IDE) and SCSI con¬ 
trollers, for instance. Hardware probes 
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OpenLinux offers a full-featured windowing environment 
that GUI-oriented users will welcome. 


try to find all your installed devices. But 
if they fail to find everything, you have 
to kick off more-detailed probes, a fea¬ 
ture that is poorly documented in the 
manual. Finally, hard-disk-partitioning 
software can be rough; OpenLinux Base 
would benefit from an automatic-default 
layout and a friendlier partitioning tool. 

Once it’s running, OpenLinux Base in¬ 
cludes some marvelous commercial fea¬ 
tures; the Visix LookingGlass graphical 
desktop, the Metro-X X Window System 
server from Metrowerks, the CrispLite 
editor, and a licensed copy of Netscape 
Navigator 2.02 are all standard. Caldera 
has also licensed software from Linux 
System Technologies that eases installa¬ 
tion and administration. These enhance¬ 
ments give OpenLinux Base a slicker, 
more professional feel than some of its 
competitors. 

OpenLinux Base performed reason¬ 
ably well in my tests. The LookingGlass 
graphical shell relies too heavily on unla¬ 


beled icons, forcing you to look up their 
meanings. The small manual looks nicer 
than most Linux books, but it lacks the 
material new users need to make a com¬ 
fortable start. And technical information 
can be a little hard to find on Caldera’s 
Web site. 

At $59, OpenLinux Base qualifies as 
an impulse buy. Its commercial enhance¬ 
ments make it an excellent place to be¬ 
gin using and learning Linux. Caldera 
ships only one CD-ROM, so you might 
also want one of the many inexpensive, 
multidisc Linux distributions to round 
out your software library. 

New Linux users will find OpenLin¬ 
ux Base friendlier than other Linux dis¬ 
tributions. However, you’ll still need 
plenty of time and some good third-par¬ 
ty documentation. It wouldn’t hurt to 
have a geek handy, either. □ 


Tom Yager is a freelance writer in north Texas. 
You can reach him at tyager@maxx.net. 
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Jerry Pournelle 


A Web Site for 
Chaos Manor 


Jerry finally puts 
Chaos Manor on the 
Web—and finds time 
to give Pentafluge an 
OverDrive upgrade. 



11 has been a busy month 
around Chaos Manor. I sup¬ 
pose the biggest news—the 
I latest anyway-—is that I man¬ 
aged to design and build Web sites for 
myself and Mrs, Pournelle, They're not 
very fancy' just now, but by the rime you 
read this, they will be improved, Rober¬ 
ta's site is at http://bome.earthlink 
.net/~rjp* That won't work if you inad¬ 
vertently add www to the address* Mine 
is the same except it’s —jerryp* We will 
probably change those addresses, but if 
we do, we’ll leave a link behind* 

T said I managed to design and build 
those sites, but that’s not strictly true* 
Roberta did most of the conceptual 
design of her site, and when it came time 
to implement it, I had several hours’ assis¬ 
tance from our artist associate David Em. 

We tried a large number of tools, 
including FrontPage 97 and PageMaker, 
in fact, the first page we put up was Page¬ 
Maker output; but we found that for the 
rather simple stuff we were doing, Mi¬ 
crosoft Word in Office 97 turns out to be 
the best tool for rhe job. Once David 
and 1 got Roberta's page up, 1 did mine 
after he left. It's not all that difficult 
once you know T how T * 

Roberta has done most of her program 
building with a Mac, and most of the art 
that’s associated w T itb her reading pro¬ 
gram is in Mac format* When 1 was build¬ 
ing our Web pages, one of my biggest 
problems was converting Mac i mage files 
to a format that Windows would under’ 
stand* One can put this problem squarely 
on Microsoft’s doorstep: a little bit more 
i ntell i gence abou t fi 1 e-format rec ogn i ti on 
could have been built into Windows, 
but it wasn't, and the result can be sheer 
hell for people who don’t have a lot of 
experience with the problem. 


If you save Mac files on a PC’DOS-for¬ 
matted disk, a PC can see the files, but it 
won't necessarily recognize them as 
image files or be able to do anything with 
them. They need to be converted. If you 
intend to put up the images on a Web 
page, in practice you need one of three 
formats: GIF, JPG, or BMP* A number of 
programs will read one format and out¬ 
put one of those three. 

Quarterdeck’s Hijaak Pro, would 
seem to be ideal: it says it will read just 
about any image-file format and, once it 
has done that, export it in any other* 
The problem with Hijaak Pro is that 
you must know what image-file format 
you started with; worse, SO far as 1 can 
tell, that file has to have the proper file 
extension for that format. If you don’t 
know w hat format the file is in or what 
extension normally goes with that for¬ 
mat, you’re just out of luck. At least, I was. 


mats, and export it as anything you like. 

Since Photoshop recognizes a large 
number of file formats, it may take you a 
while to try them all; but the good news is 
that if what you’re after is genuinely an 
image file, Photoshop will probably find 
a way to open it. David Em reports that it's 
tedious, but he's never yet failed to get Pho¬ 
toshop to bring i n at least part of an image* 

Since Photoshop is also the proper tool 
for 2-D graphics manipulation, this is 
another clear win for that program. 

CorclDraw isn't quite so good at read¬ 
ing odd files, but once you have them in 
CorelDraw, manipulation is pretty 
straightforward. I’ve been using it in con¬ 
junction with my effort to convert 
Roberta's reading-instruction program 
from the Mac to Windows Visual Basic. 
I find that once you get over the initial 
learning hurdles, CorelDra w and Visual 
Basic do work w r ell together* 


One can put this problem squarely 
on Microsoft's doorstep. 


CoreiDraw T is a bit better at trying to 
read files in unknown formats* Adobe 
Photoshop is better still. When Equilib¬ 
rium Technologies' DeBabclizer was ex¬ 
clusively a Mac program, it was famous 
for being able to find and convert image 
files; we’ll be testing the Windows ver¬ 
sion's ability this month. We’ll also have 
a hard look at all the alternatives. 

So far, Photos hop has been the most use¬ 
ful program* With its Open As command, 
you can search through an entire directory 
of files to see if there are any in a specified 
format* If it finds one, it w r i 11 open it with¬ 
out regard to the file extension* Once that's 
done, you can crop, edit, change file for¬ 


One of Cor el Draw’s real strengths is 
an enormous collection of royalty-free 
images: clip art; photographs of people, 
places, and things; backgrounds; tex¬ 
tures; theme art, both photographs and 
drawings. Just about any visual image you 
could want is in one or another of the 
Corel art and photo collections, at least 
one of which has more than 20,000 im¬ 
ages on 200 CD-ROMs* 

Once again, there are some odd hur¬ 
dles to learning how to find, export, edit, 
and convert the image you’re looking for, 
Corel has been at this so long that not all 
the collections are in the same formats or 
can be read by the same image-browsing 
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Chaos Manor 


program. Persistence pays, however. For 
my purposes, CorelDraw augmented by 
some of the art collections is the single 
most useful graphics program I have. 

o FFICE 97 IS HUGE, AND SOME PEO- 
ple have had problems with it, but it was 
a lifesaver for building Web pages. Roberta 
had a graphics image in Mac format. Con- 
verting that took some time, and in¬ 
corporating it into her page was simplified 
by using PageMaker. Even then, we ended 
up using Office 97 for the final product. 

I started with a number of Word docu¬ 
ments on various subjects to be turned into 
HTML. Several had footnotes. HTML does 
not support footnotes, so they had to be 
converted to hyperlinks. Other documents 


to use the one in your browser. I find that 
the FTP given away on EarthLink works 
well. Then name your home Web page 
INDEX.HTML; and use FTP to upload the 
index page and all subsidiary pages to your 
Web site. It takes about as long to describe 
it as to do it, once you have the pages in 
HTML and can read them properly off-line 
with your Web browser. 

One caution: subsidiary files include not 
only any graphics files you’ve inserted, but 
graphics files Word calls on for bullets, 
lines, etc. When you use Word to make a 
fancy line or bullet, it’s actually inserting 
a graphics file. Word then saves that graph¬ 
ics file (with the extension .gif) in the same 
directory that you save the HTML file in. 

Second caution: many Web systems 


Office 97 is huge, but it was a 
lifesaver for building Web pages. 


needed some terms explained for a general 
audience. Again, this was a good use of 
hyperlinks, which arc actually better than 
footnotes. 1 have several HTML books, but 
the thought of inserting all the little HTML 
symbols by hand was daunting. 

1 didn’t have to do that. Word 97 under¬ 
stands Web pages very well. With Word 97, 
you open a new HTML document, insert a 
Word document file, and you’re halfway 
there. The footnotes don’t come through 
properly. They’re in there, and Word 97 
has a neat feature that shows the footnote 
when you put the cursor on the footnote 
number in the main text. However, the 
HTML document format won’t let you 
View Footnotes, or wouldn’t for me. 

What I did was open the original copy 
as a Word document, copy the footnotes, 
and paste them into the HTML copy. Now 
give each footnote a bookmark (Insert 
Bookmark; easiest thing in the world) and 
hyperlink to the footnote. When you insert 
a hyperlink. Word 97 gives you the choice 
of linking to a bookmark, a file, or a Web 
site. It’s all quite intuitive. Then I went 
through the text, found the concepts and 
words that needed explanation, wrote def¬ 
initions and such as needed, bookmarked 
them, and created more hyperlinks. In an 
hour, I had several of my articles and posi¬ 
tion papers on space policy up on the Web. 

For the record, what I used is available 
to any EarthLink user: you get 2 MB of 
Web-page space as part of your basic sub¬ 
scription. To use it, download FTP or learn 


are very case-sensitive with filenames. If 
you insert the file jp.jpg into your HTML 
document when the file is really named 
JP.JPG or JP.jpg, your browser may well 
find it when viewing it off-line, and yet fail 
to do so when viewing it on the Web site. 

The remedy is to rename the Web-site 
JPG file properly. Unfortunately, that can 
be exceedingly hard to do. Windows 95 
(Win 95) is rather stupid about renaming 
filenames, and all my attempts to rename 
jp.jpg as JEJPG completely failed; yet Word 
97 inserted JP.JPG as the filename even 
though I did Browse and clicked on it. In 
desperation, I changed to HTML Source 
in Word 97, found the filename, and 
manually changed it to jp.jpg. That 
worked, but it’s pretty stupid to have to do 
it that way. Incidentally, no book I have 
addresses this problem. 

Office 97 is big enough to deserve the 
name bloatware, and some readers have 
reported bugs. For instance, Word 97 does 
not seem to be able to convert long (greater 
than 1 MB) files from WordPerfect formats. 
1 haven’t explored the new features in the 
non-Word parts of Office 97. For that mat¬ 
ter, I can’t think of much that I want done 
that Word 97 does and that Word 7 in 
Office 95 doesn’t do to ordinary docu¬ 
ments; but when it comes to Web-page 
preparation, Word 97 is the bee’s knees. 

-AlCRIALLX rD INTENDEDTO DO MORE 
with Office 97 for this month’s column. 
I’m on the road—literally, with Roberta 
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driving while I type this. We’ve just come 
from a Computer Users in Education 
meeting in Sacramento, and the Windows 
Hardware Engineering Conference 
(WinHEC) starts tomorrow and runs 
through my column deadline. Thus, I’m 
working with the Nimantics Orion 8x 
portable. I’ve plugged its power converter 
into one of those gadgets that delivers 110- 
V power from the car’s cigarette lighter, 
and it’s working splendidly. (For more on 
the Nimantics Orion 8x, see my previous 
columns in BYTE and on the BYTE Web site.) 

The Orion 8x has a 200-MHz Pentium 
processor, plenty fast enough to run Office 
97, and it has an eight-speed CD-ROM 
drive. It didn’t have Office 97.1 was in a 
hurry to get out of the house and didn’t see 
my regular Office 97 CD, so I grabbed a 
previously uninstalled Microsoft Office 
97 Preview program. This says on the disc 
that it’s licensed to one computer for a lim¬ 
ited time only, after which you have to 
install the regular edition. Fine, thought I. 
It will be on only this one computer, and I 
need it for only a week. 

Yesterday morning I installed it. The 
installation took half an hour; Office 97 


is big. I very carefully told it not to disturb 
any previous programs—such as Office 
95—and to put itself into a separate direc¬ 
tory. It told me I had to close the Office 95 
toolbar, which I did, after which it trun¬ 
dled along and announced that installa¬ 
tion was successful. Now I rebooted. 


First thing I saw was a message: “Your 
copy of Fast Find has expired.” This was 
a bit frightening. Then I tried to open 
Word. “Your copy of Microsoft Word has 
expired.” I tried to open Word 7. “Incom¬ 
patible versions, please drop dead, OK?” 
(Well, it didn’t quite say that, but that’s 
what it meant.) At this point, I was in a near 
panic. I have a lot of work to do, and I can’t 
work without a word processor. Worse, I 
had started this column and had maybe a 
thousand words done, and I’d hate to re¬ 
create all that in Q&A Write. 

Office 97 was filling my laptop’s hard 
drive to no purpose and seemed to be 
preventing access to Word 7. Time to unin¬ 


stall. Control panel, Install/Remove Pro¬ 
grams. I was pleased to see that Office 95 
was still listed in the registry as Microsoft 
Office, and Office 97 had a separate list¬ 
ing. Uninstall Office 97. 

Insert your installation CD. 

After I stopped growling, I fished the 


useless thing out of the motel wastebasket. 
Fortunately, I hadn’t broken it and danced 
on the bits. Sure, the label warned that it 
would work for only a limited time, but 
that led me to believe it would work for 
only a week, or a month, not that it expired 
on a certain date. Why not print the expi¬ 
ration date on the label? Or at least have 
the installation program check the expi¬ 
ration date before wasting half an hour 
copying files. 

The uninstallation was complicated, 
with confusing messages, and it wasn’t 
complete. A remnant of the useless Fast 
Find was left in my Startup folder. Worse 
though, all traces of shortcuts to Office 95 


After I stopped growling, I fished the 
useless thing out of the wastebasket. 
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“We conducted a test session to compare the 
performance of similar products, and Distinct’s 
product was better." -Dr. Sbyam Sunder, 
Carnegie Mon University 

“Distinct provided a Telnet OCX/VBX that 
saved up to 6 months of development time 
and reduced the overall development cost" 

-Paul Calhoun, Tandem Computers 

“TTie Distinct package includes custom controls 
that are easy to use. reliable, and perform well.” 

-Darwin Hatbeway, 3M Company 

“By using Distinct. CRM saved a lot of time 
and money and provided great solutions for 
challenging tasks." - William Gutekunst, 
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Distinct provides the most comprehensive, 
robust and market tested Internet and 
Intranet components available in the world. 
Just plug them into your applications and 
deliver solid products fast and on 
schedule. Every time. 
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sales@distinct.com 
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Fax: 1-408-366-0153 
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were gone. There wasn’t any way to start 
Word 7.1 spelunked through the directo¬ 
ries and eventually found the Office 95 
toolbar. Double-clicking on it got me a way 
to start Word 7, and that’s what I am 
using to write this, so it all ended well 
barring a near cardiac from fear and rage. 


There are several morals to this story. The 
first, for me, was a resolution never again 
to install a Microsoft Preview program. Sec¬ 
ond, if you do install Office 97, in any ver¬ 
sion whatever, keep the CD, because you 
may never be able to remove it without that 
CD. Third, Microsoft has gotten so big that 
itcanputouta Preview that will install itself 
without checking first to see if it has expired. 
The message here is that Microsoft’s time 
is worth more than yours. As Roberta 
observes, no start-up company could get 
away with being that arrogant. 

And having said all that, 1 must report 
that when I got to WinHEC and told that 
story, I didn’t find a single Microsoft per¬ 


son who wasn’t horrified at the problems 
I’d had. The manager of Microsoft instal¬ 
lation programs turns out to be not only a 
nice chap but someone genuinely con¬ 
cerned about making things better—he 
was hired precisely because he did not 
come from inside Microsoft. When he 


heard about this, he came to tell me he 
could very well understand that I was 
angry because it looked like the kind of 
thing any darn fool would check, but 
they hadn’t. It will be fixed in the future. 
So I was promised, and in fact I believe it. 

I’ll get to the other “features” in Office 
97 when l get home; this will be on the wire 
very quickly after I reach Chaos Manor. 

The buzzphrase at winhec was 

“compelling rich interactive user experi¬ 
ence,” which is the new goal for hardware 
and software vendors alike. Sometimes 
that happens in real life, although it's not 
usual at Chaos Manor. 


Pentafluge is one of the oldest 60-MHz 
Pentium-based systems. It was built by 
myself (a little) and Larry Aldridge of PC 
Power &: Cooling (a lot) from a Micron- 
ics Computers M5Pi motherboard, a DPT 
SmartCache III controller, a Western Dig¬ 
ital Caviar 4-GB hard drive, a Maxoptix 
T3-1300 optical drive, and a Plextor/Texel 
Double Speed Plus CD-ROM drive. The last 
three are SCSI-1 devices. 

Pentafluge is old enough to have been 
one of the first Pentium test systems for 
early prebeta builds of Win 95, and a num¬ 
ber of bugs were found and corrected 
running Windows tests with Pentafluge. 
Once Win 95 was stable, I used him as my 
main machine for both writing and net¬ 
working until last summer, when I phased 
in Cyrus, the Cyrix 6x86-P166. Since last 
November, Pentafluge has been Larry Niv¬ 
en's workstation when he works on our 
collaborative novels here. The system has 
also been used to test games. 

Pentafluge was plenty fast enough as 
Larry’s writing machine and as the host for 
the Maxoptix T3-1300 optical drive, which 
we use for ultrasafe backup storage, so 
there was no reason to speed him up other 


It all ended well barring a near 
cardiac from fear and rage. 
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than that it looked like it would be easy to 
do. Alas, though, he wasn't fast enough for 
games. It seemed to take an eternity for 
MicroProse Software’s Master of Orion II 
to update a turn or to shift scenes in Bliz¬ 
zard Entertainment’s Diablo. Pentafluge’s 
location makes that system ideal for test¬ 
ing games, because it’s just far enough from 
my desk that someone can work there 
without distracting me. So when Intel 
offered me a test copy of the Pentium 
OverDrive processor, Pentafluge was the 
obvious choice. 

Installing the OverDrive was incredibly 
easy. (You can tell I’ve been at a Microsoft 
conference; they can’t have those without 
saying incredible in every other sentence, 
and it’s catching.) It literally took longer 
to disconnect the rat’s nest of wiring and 
lift Pentafluge up on a worktable than it 
did to insert the OverDrive chip once I 
could get at the motherboard. 

The Micronics board comes with a 
zero insertion force (ZIF) chip mount. The 
old Pentium 60 chip had an externally pow¬ 
ered fan mounted on the chip. I discon¬ 
nected that, opened the lever in the chip 
mount, removed the old chip, looked on 
the detailed diagram in the instructions to 
be sure I had the new chip oriented prop¬ 
erly, and dropped it in. The OverDrive has 
a fan, but it’s powered off the chip socket; 
no external power connection is required. 

Close the chip-socket lever and turn 
on the machine. It worked fine. 

The OverDrive comes with a disk. The 
software isn’t needed for the system’s 
operation; it’s a set of tests and bench¬ 
marks. You’re supposed to run it before 
you replace your old chip, do the replace¬ 
ment, and run it again. I didn’t do that, so 
I put the old chip back in, ran the diag¬ 
nostics, and reinstalled the OverDrive. I 
did that only out of curiosity; none of the 
software is needed. 

The result is that Pentafluge runs at least 
twice as fast as before, and for some oper- 
ations, there seems to be even more 
improvement. I quickly ran all the diag¬ 
nostic tests and then my standard software 
like Word. I tested the Ethernet connec¬ 
tion to the other machines here and used 
the U.S. Robotics Courier V.Everything 
external modem to log on to EarthLink. 
No problems. 

Pentafluge isn’t quite as fast as a new 
133-MHz Pentium-based system, but it’s 
hard to tell the difference. I’ll continue reli¬ 
ability tests, but I don’t anticipate any 
problems. It may be cheaper to replace 
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Windows 3.1 ready 
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platform, industrial-strength 
Server that supports. 
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No one else supports over 30 platforms in this price range! 

c-tree Plus® FairCom Server® 
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• No Royalties 
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File Mirroring 
Multiple Contexts 
Unsurpassed Portability 
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• Anti-Deadlock Resolution 

• Client-side "C" Source 

• Multithreading 
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• File Mirroring 
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FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CANT FIND A BETTER HETEROGENEOUS 
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your motherboard and CPU than to use an 
OverDrive, and if you do, you’ll proba¬ 
bly have a faster machine overall; but that’s 
a hassle, and you’ll want to be sure your 
memory will work with the new mother¬ 
board. If you’re getting bored with your 
old Pentium 60 and want to upgrade with¬ 
out installation problems, the Intel Pen¬ 
tium OverDrive is what you need. 

While 1 had Pentafluge open, 1 swapped 
out the CD-ROM drive. The original was a 
double-speed drive, which was state of the 
art when Pentafluge was built but is slow 
now. Moreover, sometime last year, the lit¬ 
tle spring that closes the drive door broke. 
A couple of weeks ago I was out at Fry’s and 
saw a bargain on a Sony SCSI six-speed CD- 
ROM drive, so I bought it to install the next 
time I had Pentafluge open. Once 1 was sure 
that the new OverDrive chip worked, I put 
the Sony drive in. Then I tested it “bread¬ 
board fashion” before removing the old 
drive and installing the new one. 

Pentafluge came up all right. The BIOS 
reported something was wrong, but I 
told it to go ahead and boot Win 95 any¬ 
way. Win 95 trundled awhile looking at 
drivers, and all was well. I shutdown, took 
out the old drive, fought with the rails and 
mounting system for the new one, and 
started up again. 

“No boot device.” After a moment of 
panic, I turned off the power, reversed the 
big SCSI-1 ribbon cable that I’d got on 
backward, and that took care of that. I now 
have a six-speed CD-ROM drive. Best of 
all, that was the last CD-ROM drive that 
needed those horrid carriers. I’ve always 
hated those carriers, and now I can get 
rid of them all. 

If your CD-ROM drive is slow, or you’re 
sick of the stupid carrier on your old drive, 
updating is pretty much foolproof, and 


there seem to be specials on good brand 
name drives every week. 

M EMPHIS IS THE CODE WORD FOR 
Microsoft’s replacement for Win 95. It’s 
supposed to be very compatible with the 
upcoming NT 5.0, the major differences 
being security and networking. (I’m sure 
there are others as well.) There was a lot 
of talk about Memphis at WinHEC, and 


I’ve got a beta build of it I’ll try out as 
soon as I file this column. It’s said to be very 
stable and to fix a number of annoying 
bugs and bad features of Win 95. 

It was fascinating to hear them talking 
about Memphis at WinHEC, because they 
never slipped up and called it anything else. 
The whole press corps was listening in case 
they dropped some hint of the final prod¬ 
uct name, but they didn’t. Oh, well. 

Meanwhile, wake up and smell the Java. 
In three days of WinHEC, there were about 
two mentions of Microsoft’s ActiveX, while 
there was a great deal of talk about Java. I 
leave you to draw the obvious conclusion. 

The CD-ROM OF THE MONTH IS A 
whole series of science and education discs 
from DK Multimedia. They have Earth 
Quest, Dinosaur Hunter, general science, 
and discs on bugs and birds. All of them 
come with trial subscriptions to Science 
Online. DK is doing what I hoped the CD- 
ROM industry would do, producing well- 
organized original materials keyed to curi¬ 
ous students from preteen to college age. 
Go to their Web site for a look. I bet you’ll 
like what you see. This stuff is way cool. 


The book of the month is Charles Har¬ 
rington Elster’s There's a Word for It! 
(Scribner, ISBN 0-684-82455-8). There’s no 
better book for a dringle, and yes, I learned 
that word from the book. To go with it, 
there’s William F. Buckley Jr.’s Buckley: 
The Right Word (Random House, ISBN 0- 
679-45214-1). They’re both readable and 
must reads if you write much. 

The computer book of the month is Que 


Books’ The Complete Idiot's Guide to 
Microsoft Word 97 (ISBN 0-7897-0953-8). 
Some of these Idiot's Guides aren’t much 
use or are too cute for words; but this one 
is well written and does what it’s supposed 
to do. I learned a lot about Word in gen¬ 
eral and Word 97 in particular. 

The game of the month is Wooden Ships 
and Iron Men from Avalon Hill; it has a 
couple of odd features that take getting 
used to, but it’s a good simulation of naval 
warfare in Napoleonic times. 

There were two big disappointments. 
BattleCruiser 3000 AD is a game I looked 
forward to for a long time. Alas, it turns 
out to be unplayable. Privateer 2: The 
Darkening is all shoot-’em-up and noth¬ 
ing like the wonderful Privateer and its 
add-on Righteous Fire. Oh, well. 

On a better note, I’ve been enjoying SSI’s 
Steel Panthers II: Modern Battles, and as I 
promised in a previous column, I’m using 
it to design future battles. Finally, Master 
of Orion II is a great deal of fun. 

I’ve done about 10,000 words this 
month. My long-suffering editor will put 
most of that on BYTE’s Web site, including 
another graphics report from David Em, 
so be sure and look there. Meanwhile, 
for next month, I’m working on a Pentium 
II-based system, a 56-Kbps modem from 
U.S. Robotics that works for connecting to 
EarthLink, and there are piles of really 
interesting applications software I hope to 
get to. Stay tuned. □ 


Jerry Poumelle is a science fiction writer and 
BYTE's senior contributing editor. You can write 
to Jerry do BYTE, 24 Hartwell Ave., Lexington, 
MA 02173. Please include a self-addressed, 
stamped envelope and put your address on the 
letter as well as on the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a per¬ 
sonal reply. You can also contact him on the 
Internet or BIXat jerryp@bix.com. 
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CorelDraw 7.0 $489 
Cord Corp. 

Ottawa, Ontario, Canada 

800-772-6735 

613-728-3733 

fax:613-761-9176 

http://www.cord.com 

Enter 978 on Inquiry Card. 

Dinosaur Hunter $29.95 
Earth Quest $29.95 
DK Multimedia 
New York. NY 
800-356-6575 
212-213-4800 
fax:212-213-5240 
http://www.dk.com 
Enter 979 on Inquiry Card. 


Office 97 

Standard Edition, $499: 
Professional Edition, $599; 

Small Business Edition, $499; 
Developers Edition, $799 
Microsoft Corp. 

Redmond, WA 
800-429-9400 
206-882-8080 
fax:206-883-8101 
http://www.microsoft.com 
Enter 980 on Inquiry Card. 

Pentium OverDrive Processor 
83 MHz, $219; 

120/133 MHz, $219; 

150 MHz with MMX. $399; 

166 MHz with MMX. $499 


Intel Corp. 

Santa Clara, CA 

800-548-4725 

408-765-8080 

fax:408-765-1821 

http://www.intel.com 

Enter 981 on Inquiry Card. 

Wooden Ships and Iron Men 
$69.95 

Avalon Hill Game Co. 

Baltimore, MD 

800-999-3222 

410-254-9200 

fax:410-254-0991 

http://www.avalonhill.com 

Enter 1096 on Inquiry Card. 


In three days of WinHEC, there was 
a great deal of talk about Java. 
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Mail Order 

Top mail -order vendors offer the 
latest hardware and software products at 
the best prices. Page 132 


Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, catego¬ 
rized for quick access. Page 143 
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WE WILL TRY TO .MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR IATEST PRICING!! 


WE ACCEPT PO S 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


^GUARANTEE^ 


WE’RE ON THE WEB!!! 

Check out our website at 
www.4LATrade.com 
Check our website every day for 
Daily Specials and a Link for Items 
at or below our cost. 

You can e-mail us at 
Sales@LA Trade, win. net 
Also use our “secure order form ” 
to place an order! 
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22825 Lock ness Avenue • Torrance, CA 90501 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


BATTERIES 


★ ★ CALL FOR NOTEBOOK AND LAPTOP BATTERIES * ★ 
Compaq. IBM, Toshiba, Epson, AST, Tl and More!! 
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FLASH RAM (ATA) - Works with Digital Cameras Kodak DC-50 ft More 

UfcB 79 : Weg H9 16 Mi -?'9 MMeg-349 40Meg-54S 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 
AM products brand new & guaranteed • We buy excess inventory 

Trademarks are registered with their respective companies. 


HARD DRIVES FOR LAPTOP & NOTEBOOK 
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310-539-0019 
FAX: 310-539-5844 


SECURITY WILL 
CALL WINDOW 
NOW OPEN 


CALL 

TOLL FREE 


1 - 800 - 433-3726 

(US and Canada) 


ESTAB. 

1985 


Prices & Availability _ . _ __ . 

Subiect to Change Mon-Fn, 8KX> a.m- to 5:00 p.m. PST 

Without Noticf s *- 10:00 a m * to 12:00 "OO" 


] 


Chech out our website at www.4LATrade.com or E-mail: Sales@LATrade.win.net 
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Multiply Your Ability to Manage 
Servers by the Power of 4. 


Outlook ' enables 
network administrators 


to access file servers 


simultaneously from any 


one of four PC consoles. 



se your ability to view and. control your network 
to a higher order. OutLook 4 delivers more perform- 

ance for less money* than any other multi-user co a W PC Maancosh ™’ Sun ™’ or UNIX™system via 

keyboard, monitor and mouse switch. OutLook 4 che OSCAR menu screen ' Want more administrative 

features the latest OSCAR™ on-screen firmware. So contro1 ’ flexibilir y- and productivity? What are you 

now up to four network administrators can key in waitin S four? Look into ° utLooK 

their passwords and simultaneously access up to 64 

r Call (80Q)-B61 -5858 or (425) 402-9333 today to see how we can raise 

file servers connected to OutLook 4 with just a your efficiency by the power of Outlook 4 . 

keyboard and mouse. Simply highlight the server 

t http://www.ap ex pc.com 

name you've entered into memory, click, and connect inmmtwn& 

7 ethnology 

m Based on a similarly configured competitive product. by Design 

NasMtanL 

Apex PC Solutions, Inc * 20031 142nd Ave. ME * Woodinville, WA 98072 ■ fax {425)402-9494 * e-mail sale s@pcsol. com 





©1997. Apex PC .Solutions, Inc. All rights reserved. OSCAR, OutLook4 are trademarks of Apex PC Solutions, hie. in she United States and certain other countries. 

All other trademarks are the property of their respective owners. 















See Us At: 

COMDEX/Canada 
July 9-11, 

Toronto, Ontario Canada, 

Booth #146 


S&rrY** 


$w*tv#v 


(PU**** 

iff®** 


Breakthrough me dutter of 

multiple keyboards, monitors, and 
mice with this latest INNOVATION 
from Rose. This switch has every 
feature you asked for; 

Switches several servers or computers to 
a single monitor, keyboard, and mouse 

Supports any mix of PC, Apple, Sun, 

RS 6000, HP 700 series, DEC Alpha, SGI, 
or other computers from any keyboard 
or mouse 


Front panel has keypad for easy selection 
of computers and configuration 

Front panel display shows computers 
name and other information 

Command lo switch can come from your 
keyboard, front panel, or RS232 port 

Simple to use keystrokes switch 
computers for fast and easy control 

Built in daisy-chaining to support up 
to 256 computers 


Flash memory for future upgrade 
of features 


Easy to use OverView™ system gives 
control and status with on-screen graphics 

Many other features! 


Rose Electronics invented 

the first keyboard-monitor switch. 
We have an extensive line of key¬ 
board and video control products 
for any application, 


VlStr OUR WEB SITE AT WWW.ROSEL.COM 


CALL TODAY FOR FREE CATALOG: 

♦ Keyboard/Video Control 

♦ Print Servers 

♦ Data Switches 


800-333-9343 




# 


ELECTRONICS 


10707 Stancliff Road Houston, Texas 77099 Tel 281 - 933-7673 Fax 281 * 933-0044 
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Bonus!!! 





FREE f i 

• All on one CD 

• Interactive simulations for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for the exams! 


he first 100% Computer Based Training (CBT) programs on 
CD-ROM to fully prepare you for Novell’s CNE, Microsoft’s MCSE 
and the A+ Certification exams. ForeFront’s Self-Study Courses give you 
flexibility and portability unmatched by traditional training methods. 
You’ll study at your own pace using our easy to follow, step-by-step 
format. Study whenever and wherever it’s convenient for you! 



McsEir 


__ „ 


■N 


Become MCSE Certified ...F4ST/ 

The ForeFront MCSE Self-Study Course™ ensures the highest rate of retention so that 
when you complete your training you’ll be fully prepared to pass your MCSE exams. 
You’ll be ready and confident to go into the workplace to effectively plan, implement, 
maintain and support information systems in a wide range of computing environments, 
using Windows NT and other Microsoft Server products. 

Contains All 6 Training Modules! Call for Special Pricing! 



Become CNE Certified ...FAST! 

The ForeFront CNE Self-Study Course™ provides fast, effective and convenient 
training to anyone wishing to become a Certified NetWare Engineer, even when 
hampered by a busy schedule. Our CNE CBT allows you to learn and practice 
everything you’ll need for full NetWare certification. 

Contains All 7 Training Modules! Call for Special Pricing! 



'I 

A+^Study Course' 



Become A+ Certified ...FAST! 

Getting A+ Certified will help open the way to further advancement in the corporate world. 
The ForeFront A+ Certification Self-Study Course™ is a hands-on self-study course 
that will give you all the technical material, knowledge, interactive exercises, and 
confidence you’ll need to pass your exams and excel in today’s competitive 
PC repair marketplace! 

Call for Special Pricing! 


• Free Technical Support 

• Next Day Shipping 

• Performance Guaranteed 


Call for Special Discount Pricing Today! 

1 - 800 - 475-5831 

(813)724-8994 • FAX (813) 726-6922 


FOREFRONT 

DIRECT 

25400 U.S. Hwy. 19 N., #285 
Clearwater, FL 34623 


Copyright ©1997 ForeFront Direct, Inc. All Rights Reserved. ForeFront CNE Self-Study Course. ForeFront A* Certification Seff-Study Course and ForeFront MCSE Self-Study Course are trademarks of ForeFront Direct. Inc. 
The ForeFront Logo is a trademark of the ForeFront Group. Inc. All other trademarks are the properties of their respective holders. ForeFront Direct, Inc. is a subsidiary of ForeFront Group. Inc. 
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AUTOMATICALLY DECODES AND COPIES 
VIRTUALLY ANY CD FORMAT. 

CD-ROM, Audio, CD-DAf CD-XA, 

I 



. TOTALLY SEU-C0NTA1NED. 

No additional hardware or software 
is required. 

Mac, Mixed Mode, and ISO 9660. 

iutcduai ji /\i uADn noiuc 





_ wsmM 

f„ “Dupe-ttJ 

T 4 

EXTERNAL SCSI PORT WORKS 

UKE A FAST CD WRITER. 

INIcKNAL A/V HAND UKIVfc. 

V/ziiv j At ii / m ji /to s 


f— —a 

Connect it to your PC or Mac 

oivrcd uu -cry-uu uiok uruixjc 

for instant duplication. 


9 *=* 

- • 

and use it to design custom CDs. 




Software included free! 


COPY CD-ROMS 
INSIftNTIY. 

NO COMPUTER 

REQUIRED. 


CD DUPE-111 

Instantly duplicate CD-ROM 
disks for software distribution. 
Make spare backup copies of 
your valuable software. Produce 
disks quickly and economically. 
No CD design or multimedia 
production is required. 

HOW EASY IS IT? 

One-button operation means 


BUY MANUFACTURER DIRECT: $1295. 

408-743-8732 

anyone can use CD Dupe-It! 
Simply insert your original disk 
and push “enter/’ The onboard 
fast multimedia processor decodes 
the CD format and copies it to the 
internal A/V hard drive. Insert 
blank recordable disks and make 


as many exact copies as you like. 
You’ll easily and quickly produce 
identical bit-for-bit duplicates. 




CORPORATE SYSTEMS CENTER 

www.corpsys.com 


CD DUPE-m IS SOLD AND INTENDED FOR BACKUP AND IN HOUSE DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE OBSERVED. CALL FOR RACK MOUNT AND MULTI-DRIVE COPIERS. 
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Solaris 


SCO UNIX 


BflfiSS-S 


Custom SCSI Cables - Terminators - Tools 


If you want Ultra SCSI Performance use our Teflon Cables & Active Terminators , 


SCSI Active Termina 


Optional 

Be nefits : Rettvatw Display 

* Improves SCSI Bus Performance 

* Less Errors; More Reliable Data Transfer 

» Diagnoses Problems ■ Analyzes Signal Quality 
Features; 

* Active Regulation * Supports 68 Pin, SO Pin 

* Status indicators ■ Gold Contacts 


Ultra SCSI 40MB/S Std. & Wide Compatible 


<fTo Gold Diagnostic Cables 

Benefits; Features: 

* No Loss Of « Diagnostic Indicators * Large Ferrite Fitters 

Important Data * Triple Shielding {Unique Cable Design) 

* Faster Performance - Double Gold 2Qu‘ Plated Connectors 

* Test Cable Integrity * Extra Heavy 26 Gauge Wire, $0 & 68 Pin 

FAST SCSI Cables 20MBls1 Over 100 Cable Styles In Stock 


bles 


m 

Benefits;' teflon* Custom Internal G 

* Less Errors, Ultimate Performance From* 

* Silver Wire Improves Signal Quality ^ ~ 1 

Fed Lu i es: ^ *3 20 

* Perfect 90 Ohm Impedance Match 

* Triple Pronged Connector With Gold contacts 
Custom Internal Cables in 1 DA Y / 

Active 2-1 Digital Switch 

i ,ts ■ 

559 * Share SCSI Devices Between 2 Computers 

• Attach up to 14 Devices to 1 Computer 
Features: 

■ 2-1 Active Digital Switch/Repeater 

* Regenerates SCSI Signal for Long Runs 

Catalog Online at- wiww.scsipro.com 

°*" c * i *t* a * l The SCSI Solution Company 


Granite 


Our knowledgeable SCSI Technicians wifi solVe all your SCSI problems...guaranteed! 

Gold Diagnostic Ada 

Styles: 

* 68 Pin Drive to 50 Pin IOC {runs wide drive as 

* 68 Pin External Adapter to 50 Pin (converts Host Adapter) 

* Gender Changers both 5Q pin and 68 pin (all combinations) 

* Adapters with partial termination built in for 68 to 50 converters 


Teflon * 90 Ohm External Cables 

From* Benefits; 

£ J ^ CJ * Ultra SCSI 40 MB/s operation (Granite Exclusive!!!) 


ryr 

% - p 


Fixes Ultra SCSI External Cable Problems 
Features; 

* Perfect 90 Ohm Impedance Match 

* Triple Pronged Connector With Gold contacts 

rgfftvi# rj m tbji'i reran' tjadrmark of DuPont 


Active Digital Ultra SCSI Echo l Repeater 


Benefits; 

■ Doubles the Ultra SCSI Cable Length (up to IB') 

* Fixes Ultra SCSI External Cable Problems 

* Models Available for all SCSI types [Int. & Ext.) 
Features: 

■ Active Termination and Signal Purification 

* Ultra Fast Performance for Added Capabilities 

■ Diagnostic Capabilities ■ 30u u Gold Contacts 


149 


External Ultra SCSI Cases 

Benefits; * Ultra SCSI Custom Teflon Cable Installed 

* Custom Enclosures in 1 Day for Raid & Arrays 


Supply Included 


From* 

$29 


NEW! Bay Cooler Kit 
keeps those HOT Ultra 
SCSI Drives COLD as ICE! 
Dual Fan St Bracket $29 


3101 Whipple ftd. - Union City, Ca. 94587 * Ph: 510-471-6442 * Fax 510-471-6267 
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Windows NT 4 


Windows 95 


PC-DOS 


Win 95 without Risk! 

Now you can run both Win 95 and DOS/Win 3.x on the same PC/ 


If youTe considering Windows 95, 
but have “update phobia", new 
System Commander lets you switch 
without fear! In fact, you can 
run Win 95, 3.1, 

NT, OS/2, and 
DOS without 


repartitioning your 
PC unless you 
want to ... safety, 
effortlessly and 
inexpensively. 

System Commander: 
m prepares 
your PC 
automatically ’ 


for new operating systems in 5 min¬ 
utes * it's easy to use - just select the 
OS you want from the menu and 
System Commander does 
the rest: to use another OS, 
simply reboot and make 
another selection * it 
| saves you money - install 
% any combination of 
K operating systems 
■ on a single 


PC! 


EVTE 


April 1996 Jan 7,1997 


COMMANDER 


is only *99 1J5 
and comes with an 
unconditional 60-day 
money back guarantee. 

Gd FREE overnight shipping* 
when you mention this ad. 

Call today, have it tomorrow!* 

800 - 648-8266 

www.v-com.com 

Look for System Commander in the Utilities 
section of most major software stores. 


V Communications, Inc. * 4320 Stevens Creek Btvd, #120-BrT7 • San Jose. CA 95129 * (408) £98-4224 * Fax (408) 296-4441 
* When ordered before noon PST. No Saturday delivery. ContmentaT US. CA rea. add $7.25 sales tax. Offer subject to change without notice. 

All logos and product names are trademarks □! their respective companies. V(SA/MC7Amex ©t 997 


Windows 3.x 


DOS/V 


Windows 95| 


Warp 4 MS-DOS 
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Circle 107 on Inquiry Card (RESELLERS: 108). 

Managing Multiple Servers? 



Think MasterConsole for Rock-Solid Control 


Save Time, Space, & Money 

MasterConsole is the premier KVM switch, engi¬ 
neered to provide complete, reliable control of oil 
your systems from a single keyboard, monitor, and 
mouse, it improves operations and eliminates the 
cost and clutter of unnecessary peripherals to save 
you time, space ond money. 

Hardware & Software Independent 

MosterConsole's unique technology enables flawless 
control of 2 to 64 computers in any combination of 

ili Raritan 


PCs, Macs, ond Suns, running any operating 
system or application software. Thousands 
already rely on MasterConsole. So con you! 
For more information coll 


800-RCI-8090 ext. 71 



"Hfe tiied othet products but they were fiat-out 
unreliable. MasterConsole is rock-solid." 

Hick Jorgenson 

Manager, Information Systems 
Precor 


Raritan Computer Inc. Tel. 908-764-8886 
400 Cottontail Lane Fax 908-764-8887 

Somerset, NJ 08873 

E-mail sales@rariton.com http://wvyw.rariton.com 

MastefConsole and MasterViow are trademarks of Raritan Computer Inc. 


Q jMro, 


\ 1 
New ' , 


"ween ' 

r«w , r 


3 us at: CDMDEXyCanada. Toronto. 
July 9-11. Booth # 33^9 

ISO 9001 Certified 




Raidtec 


Discover the best price/performance RAID 
in the industry. 


RAID 


A complete RAID selection: 

• Traditional SCSI - up to 300 
CB data storage 

• Fibre Channel Arbitrate 
Loop (FC-AL) - up 
TERABYTE data storage with 
new Raidtec FibreArray " 


Raidtec is the affordable, open, RAID solution tor 
complete data protection. We manufacture a full 
line of RAID subsy stems, enclosures and controllers 
that can give 100% data uptime and data availability. 
Ideal for mission critical, storage intensive, and 
high bandwidth applications. 


* Fibre Channel (FC-AL) 

► Up to 200 MB/sec data transfer 
■ Fast, Wide, Ultra SCSI 
Single Ended or Differentiai 
Programmable RAID Levels 
On-lhe-fly hardware parity generation 
Rackable, stackable 

Hot replaceable drive bays, fans fit power 
supplies 

RAIDman/RAIDmanLite 
Remote alarms, 


Raidtec Corporation (USA) 
105-C Flembrce Park Drive 
Roswell, GA 30076 

Tel. 770 664 6066 
Fax. 770 664 6166 
eMail: raldtec@raidtec.com 


Raidtec Corporation (Europe) 
Glen Murvyn Mouse, Glanmire 
Cork, Ireland 

Tel. 153-21-821454 
Fax. 353 21-821654 
raidUc@glenm.le 
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BROWSER-BASED 
HOST ACCESS 
LETS YOU DO WHAT 
YOU'VE ALWAYS 


WANTED TO DO: 



Now you can access your host applications and data, and make them perform CC://\^y^Conned Pro" delivers secure, 
brawserfoased access to systems. And lets you direct the power of your enterprise to a whale new 

set of users. Yoi/ll instantly Vtebenable your enterprise systems without changing a line of code. You'll add appealing, easy- 
kxise graphical navigation capabilities. You'll gwe secure, authorized access to users, whether they're employees, partners or 
customers. And you'll leverage existing applications to compete more effectively and lower costs. So siHn the director's seat. Call 
for more information. Or visit our web site ad download your free demonstration of the new direction in Inter/intranet integration. 


DIRECT. 






OpenConnect 

s r f r i ms 

Securely Integrating SNA With The InterlmtruNET' 

mi W fount * Mb, Tew USA 75234 * Ummm • WHmw • M: Mirf/mawKtWSOOi * 
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U|he BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 4 $ per reader! | n ] |Tu J J 


GrcuMon of the BYTE Euiio-Deck is targeted direct channel to Europe^ For information on 
to computer experts in over 20 countries in die next BYTE EutfrfjBto, call Mark Stone at 
Western Europe. Take Ml advantage of the 603/924-2533, fax him at 603/924-2683 or 
benefits BYTE provides with this affordable, use E-mail: 104124.1255@compuserve.com. 
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Powered By Poly well 


m 



(256-bit Alpha 21164A) Super System with 4.3GB HD 
(256-bit Alpha 21164A) Advanced System with 3GB HD 
(256-bit Alpha 21164) Standard System with 2.1GB HD 
(126-bit Alpha 21064A) Basic System with 1.2GB HD 


500MHz 

400MHz 

333MHz 

300MHz 




$12,950 

$5,995 


PolySun 

PolySun 


Ultra Sparc II250 Rackmount Server 

Ultra Sparc 167 PCI Internet Server with 2GB HD 


Dual Pentium II 2x266MHz 512K Server with 9GB Ultra 
Single Pentium II 266MHz 512K PowerStation with 5.1GB HD 
Pentium MMX 200MHz Power User PC with 3.8GB HD 


pen^ium 


AMDfcl 

KM 


Poly K6-233 MMX Power Value PC with 2.5GB HDD 
Poly K6-200 MMX Best Value PC with 2.1GB HDD 
Poly K5-166 Budget PC with 1.2GB HDD w/o Monitor 




www.polywell.com 


Poly well Compute rs, Inc 

American Made Computers 


789-8027 

direct Order Line 


1461 San Mateo A v e . 
Tel: (415)583-7222 Fax: 


So. San Francisco 
(41 5) 583-1 974 E-Mail 


CA 9 4 0 8 0. USA o 
info@polywell.com 


liiisnsni 

i*v* *1 


9 


£2331 


r i *i *■ i 


k k 


1996 


Warranty and Support 

5-year in-house tabor, 2-year standard parts 
24-hour tech support, optional on-site service 
10-year toll free support , 30-day money back guarantee 


POLYWELL 


SYSTEM S 


Circle 177 on Inquiry Card. 

























http://www.computerlane.com 


TOSHIBA 


COMPAQ 


Compaq Armada 4100 

4120 P/120. Ifjflgb Cm, sound, vide* out.$129& 

4131 P/120.1 SI ,4gb TH sound, video out $2303 

Compaq Armada 1500 

1510 P/120,16/1 gb, 33.6 nsortem, CSTM, sound, cdS193S 
1520 P/133,1 S/1 gb. 33.0 modem, CSTW, sound. cfl$2M9 
1550 P/133,1 6/1 4gb, 33.6,Cm sound, cd $3396 

Compaq LTE 5000 

530Q p/133,16/1 gb, CTFT display, Ml. Mind ,. ,33299 
6380 P/133,16/2.1 Qb smart hd. 

CTFT display cd, sound.$3573 

5490 P/150. T6/2,11gb smart tol. 

CTFT display, cd, round.S3799 


Compaq Armada 7700 

7710 P/140.1G/1.6ob. 33.0 modern, sound .Meal 
2730 P/166.32/2. Igti, 33.6 modem, sound... Sdeal 
7750 P/166.32/2.1 gb. 33.6 modem, sound .. .Sdeal 

Desk pro 2000 

2000 5/133.16/2.5gb . ..$1099 

2000 5/166,16/2.5gti . ...$1270 

2000 6/200 cd, 16/2.5gb. Sdeal 

Deskpro 4000 

4000 5/133,16/1.6g Li.$1369 

4000 S/166,16/1 6gti.$1368 

4000 5/166 cds, 16/2.Sob. ...$1739 

Compaq Servers 

Prostgnia 200 Pentium 166MH: 

Pragma 800 Pentium Pro 1 BO/ZCiOMte 
Proliant 650 6/2M Pentrum Pm 
Proliant 2500H Pentium Pro 200W1H? 

Proliant Z r MH Pentium Pm 20OMH* 

Proliant 2500A Pentium Pro 200MHz 
Prollanl 5000 6/200 Pentium Pro 290MHz 
Proliant 5000 6/166 Pentium Pro 20GMHz 
Proliant 5000R 6/166/200 Pentium Pro 
Proliant 6000 6/200 Pentium Pro 


•‘call as for 
Complete Compaq 
Network Solution. •* 


IBM 


IBM ThinkPad 355 Models 


TP 366X P/120 Smb/fil&mb TFT .$1299 

TP3G5X P/133 8mb/t.QBgb DSTN.$1591 

TP365X0P/120 6mg/1030b,cd,sound. .. ,$1669 
IP 365X0 P/120 BMflflMQmb TH, cd, sound. . $1391 


TP 365XMV133 Bmh/1.35flb DSTN, cd, sound, $2255 
TP 365X0 P/153 BrnlV1-3Sgb TH, cd, sound,.. $2692 

IBM ThinkPad 560 Models 


TP 560 P/133/2.1 gb DSTN.$2499 

TP 560 P/133 &mb/2.1gb TFT.tel 

IBM ThinkPad 760 Models 

TP 76CED P/133 lfimb/2.1 gb.Sdrai 

TP 760EL P/120 amb/1.35gb.S2399 

TP 7-60EL P/T33 «mSBfZ.1oi> ■ SOEAL 

TP760EL P/133 32mti/2,1gb.SDEAL 

IBM Thinkpad 760 Models 

TP 760X0 P/166 MMX 32m&/3gis TFT.SDEAL 

TP760XL P/1G6MMX 16mb^pb TFT.SDEAL 

IF 760XL P/1E6MM 16mb/2gb TR .IDEAL 


Notebook Systems 

T20QCOS P/H» a/BtOME-fCD, Dual Scan ..Scan 

T42QC0S P/120 16/t.3GB*CD, Dual Scan. .Soil 


T4300CDT P/120 tS/MGBtfD, Adive.Stall 

lecra 510C8S P/133 16/1.3GB, CO.DSTO .Scall 

Tecra 510COT P/133 16/1.3GB, CD, Active.Scall 

Pwlege BOOT (YI&GMHj 16/1 WET .Scall 

tore 730CDT P/150 1672GB. Adive, -CD .Scall 

T7MCDT P/15CMMX 18/2,10 IFF.Scall 

T740CDT P/1B6MMX16/2.1 GB TFT.Scall 


'"We also carry Toshiba 
Refurbished & Discounted 
Models In Stock, 
call us for prices*" 


1- 

— 

Hewlett Packard 

Printers 

DESKJET1600C .. 

.. .SI 269 

DESKJET1600CM . . 

.S1B49 

DESKJET 340C .. 

.$289 

DESKJET 67QC .. 

.$199 

DESKJET 62QCXI , , 

.$329 

LASERJET 4MV 

.... .. $2690 

LASERJET 4V 

.$1829 

LASERJETS. 

.,$1220 

LASERJET 5L-FS , 

..$379 

LASERJET 5M. 

.$1669 

LASERJET 5N . 

.Scall 

LASERJET SSI ... 

.$2640 

LASERJET 551 MX . . 

. $3660 

HP Desktop & 

Minitower Systems 

Vectra 520 & 525 

Pentium 

Vectra VA Series 

133/166 

Vettra XM4 Series 

180 MHz 

Vectra XA Series 

& Pro 

Vectra XU Series 

200MHz 

HP Servers 

Neteerver Lc 

Pentium 

Netsarver Lh & Lh2 

1337186MHz 

Wetserver Ls & Ls2 

Pentium 

Wetserver Lx. Lx2 

Pro 

Netsetver LXe 

200MHz 

**Call us for 

Price and Configuration** 


MEMORY 

|S year warranty) 

MOST LAPTOP 

a/1B/32mti... .. S60/S130/5210 

Compaq Proliant Server 2500, 5000 

32/64mb. $270/5230 

HP N else rue r 

32/64mb . .$270/$48G 


Sony CD-Recorable 10-pak ..,, $69 

Sony 4MM Tape 5 pak.$37 

Fuji DLT CompacTape4.$99 

3M LS-120 Disk.$18 

3M CD-Recordable 3-pak....,, $23 


INTEL 

Over drive with MMX 150MHZ.$330 

PI 66 MMX CPU.$265 

P200 MMX CPU.$470 

P200 CPU.$260 


Recordable & 
Optical Hard Drives 


Recordable 

Pinnacle rcd 4*4 (Inlemai).569S 

Pinnacle RCD 4x4 (external).. .$765 

Creative lab Buster GDA-4210. 343$ 

Philips CDD26QQ Gx (Internal).$629 

Philips CDD260G 6x (External).$725 

Optical Bard Drive 

Pinnacle Vertex 2.6GB (internal)_$1345 

Pinnacle Vertex 2,6GB (external)..... . , . {call 
Panasonic 650 rentable optical.$49& 



NOVELL 

Red OR White Box 


OR Upgrade Box 


i Netware 3.1/4.1 5/10 user 

Scall 

f Netware 11/4.1 10/25 user 

Scall 

1 Netware 11/4.1 50/100 user 

Scall 

Netware $1/4.1 250 user 

Scall 

Intranetware SPECIAL 

Upgrade Prices 


) 5/10 user Inttanel upgrade 

$340/599 

25/50 user Intranet upgrade 

$1015/1335 

100/250- user Intranet upgrade 

$1676/3335 

Intranetware Prices 


J 5/10 user iniranei 

§750/1402 

1 16/25 user Intranet 

$2400/3340 



Hard Drives 

Microplus 9'1 9b FW..£1395 

S66Q3te 

BARRACUDA 9.1GB Wide Ultra SCSI £1795 
Seagate 

BARRACUDA 4.3GB Ultra Ultra SCSI . £999 
Seagate 

BARRACUDA 4,2GB FSCI2 Wide . .. $950 



Computerlane m, 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

E-mail: ssolim01@sprynet.com or comiane@instanet.com 

TSOOTopanga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 


NETWORK 
ADAPTERS & HUBS 


3com pel combo ..$114 

Scam staler IJ series 12 port lObase-T ., .$505 
3com stacker II series 24 port IQbase-T .. .$864 

3com 3c905-TX fast etherlink. xi pci.$120 

Scorn 3c9Q5-TX 5-pack.$515 

Intel Express TX switching hub.(call 

Intel lOflhase-TX slackable hub ... .$call 

■ 4 We carry all kinds of 
hubs, routers, network Q0! 
cards t switches** 

**Catf for updated prices** 


PCMCIA Products 


Xicom pc oe2 lObt credit card adapter., 
Xkom pc ce210bc credit card adapter . 
Xicom pc com-20bt mottemtlO-base-T . 
Megahertz 33.6 credit card modem 
Megahertz Ethernet XJACK XJ103C 
Megahertz Ethernet XJACK XJ1GBT 
Megahertz Ethernet XJACK XJiasT/DtZC . 

‘*Caft for updated prices 


. .$136 
.$171 
, .$296 
,.$2tB 
. $120 
. $106 
$2150 


US Robotics 56k (internal).$169 

US Robotics 66k (external) .Scall 

Hayes Acoura 336 (internal)..$130 

US Robotics 33.6k (internal) UPGRADE .$133 
US Robotics 33.6k (external), 5600 $159 

"also carry zoom, 
Motorola, Practical 
Call for updated prices?* 


JAZ & ZIP 


DRIVES 


JAZ 1GB Ext. SCSI PC/MAC ExJ. 

... .$390 

JAZ MAC 1GB 5-Pah Cart. 

,.. .$290 

JAZ 20 pak PC?MAC. 

.. $1599 

ZIP PC 1Q0MB Parallel! Port. 

... .Salt 

ZIP PC 100MB Internal SCSI . 

,.. .Scall 

1 1 

SPECIALS 

SOFTWARE 


Windows HT Server 4.0, 5 Client .$690 

Back Office ... 

.$2199 

Virus Scan . 

.. .£69 

IBM Anti Virus ... 

., .£39 

Norton Anti Virus . 

.. .£49 

Norton Utilities NT . 

.. .$94 

Lotus Smart Suite 97 ... 

$330 


Academic Deals 

MICROSCOFT PRODUCTS 

Atn: Stmlents/Teachers/ 
Education Institutes 

SAVE 70% THIS MONTH 

S) WIN NT 4.0 
[3 MS Office Pro WIN 97 
0 (VIS Back Office 
a MS NT Server 
13 MS SOL Server 


Authorized Service & 
Parts Center for 
IBM, COMPAQ, TOSHIBA, 
HEWLETT PACKARD 


"*We carry all parts in stock"" 
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Add-In Boards 


Communications • Data Acquisition 


Quatech Delivers 
Desktop Data Acquisition Systems 



12-Bit Resolution, 400kHz Sampling 
Quatech's DAQ-1201/1202 is a mid-range data acqui¬ 
sition system with 12-bit analog input, 32-bit digital I/O, 
2 D/A channels and 3 16-bit programmable timer/ 
counters. It provides 16 single-ended or 8 differential 
analog inputs which are jumper selectable as unipolar 
or bipolar. Software programmable gains of either 
1,10,100 & 1,000 or 1,2,4, & 8 are provided. The stan¬ 
dard data FIFO is IK, and an optional 4K data FIFO is 
available which will significantly reduce CPU overhead. 

For more information on the DAQ-1201/1202 and the 
rest of Quatech's desktop Data Acquisition product line 
call 800-553-1170 or email sales@quatech.com. 


c? QUATECH 


..Application to Solution 

Visit Our Website: http://www.quatech.com 
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Quatech Delivers 
Desktop Serial Communications 



16750 UARTs for 

Optimal Windows 95 Performance 

Quatech’s QS-100D/200D/300D provide four indepen¬ 
dent RS-232/422/485 asynchronous serial channels 
respectively, and 16750 UARTs (they’re also available 
with 16550s). The 16750 UARTs greatly improve sys¬ 
tem efficiency by providing 64 byte input/output FIFOs 
which generate significantly fewer interrupts. Full 16- 
bit address decoding eliminates address conflicts with 
other peripheral equipment, and all 4 channels are ad¬ 
dressed in a continuous 32 byte I/O block for simplified 
software access. 

For more information on the QSD750 series and the 
rest of Quatech's desktop communications product line 
call 800-553-1170 or email sales@quatech.com. 


QUATECH 


...Application to Solution 

Visit Our Website: http://www.quatech.com 



Ths Communica, 

Run DOS from ROM. Stand 
alone 386 CPU has 7 Serial, 

Ethernet & PCMCIA S289*‘" 

KS-67 CPU with AMD 386-2SMHZ. 

Up to 6MB DRAM, PLASH, SRAM. 

7 std. Serial ports with FIFO (RS48S) 

2 Par., PCMCIA, Ethernet & AT Bus. 


DOS-IN2RO 


• • ■; 


www.kila f corn 


*• 


is@kila.com 
303444-7737 
303-786-9983 



Your solution for 
portable expansion 
and data acquisition 


V PCMCIA to ISA-Bus 
expansion systems 

▼ New! PCI-Bus products 

▼ PCMCIA Cards 

▼ Ask for your FREE 280 
page Product Handbook 


Buy Direct-Over 190 
high quality data 
acquisition products 
20 Years Experience 


Distributor 
& OEM 


inquires welcome 

http://www.contecusa.com 


CONTEC 

MICROELECTRONICS USA INC 
2190 Bering Drive, San Jose, CA 95131 

1 -800-888-8884 
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Temperature Measurement 


from S29/channel 


• Measure TCs, RTDs, 

& DC & AC voltage 

• Expand up to 
992 channels 

• Built-in programmable 
alarms 

• Includes FREE 
TempView software 


216439 4091 • Fax: 216 439 4093 


sales@iotech.com • http://www.iotech.com 
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HARDWARE SHOWCASE 


Data Acquisition 


Data Acquisition • Desktops 



PC-in -a -Box 


Run DOS from ROM. Portable 
System has 386 CPU, graphics 
LCD, PCMCIA $499^’ 

Complete with 2SMHz Elan 386, CGA 
controller, LCD and keypad. Up to 6MB 
DRAM, FLASH, PCMCIA, 3 Serial, 

2 Parallel, battery operated. 


-786-9983 
sales@kila.com 


DOS-IN-ROM 

www.kila.com 



INTELLIGENT DATA ACQUISITION 

from 




KOSTAR 


DAP 3200a™ with onboard intelligence 

• High-Speed I/O 

• External Expansion 

• Real-Time Processing 

• Network Access 


Laboratories# 

the onboard intelligence company 

• DSP Commands 

• Control Loops < 1 ms 

• 19-inch Industrial Racks 

• Standard PC GUIs 


888-678-2752 0 425-453-2345 0 425-453-3199 fax 
888-MSTARLABS O info@mslarlabs.com 0 www.mstarlabs.com 


Need to Read Bar Codes? 



Get ToughV * Get Metal 


Nothing speaks of strength and durability like 
metal. Videx portable data collectors are 
housed in metal cases—strong enough to 
endure the harshest environments. 

Call today for your free information kit! 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 • Fax 541-752-5285 • http://www.videx.com 
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• ISA/PCI 3-20 Slots 

• 85V-265VAC, -48VDC, 

+24VDC, +12VDC Inputs 

• 200W-350W Power Supply 

• 19" Rack-Mount/ Wall-Mount 

3 -20-Slots Chassis 
. i- Available !! 

ACI Systems 

Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-2243 
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Virtual Instrument Developers Tools - 
Free Evaluation CD 

The new Software Showcase CD-ROM includes free 
evaluation versions of the industry LabVIEW graphical 
programming and LabWindows/CVI C/C++ development 
tools for virtual instrumentation. Also included are 
ActiveX controls for Visual Basic, Excel tools, and analysis 
and visualization software. 

National Instruments 

Phone: (512) 794-0100 Fax: (512) 794-8411 
(800) 433-3488 (U.S. and Canada) 

E-mail: lnfo@natinst.com WWW: http://www.natinst.com 

Circle 105 on Inquiry Card. 
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industrial PC Power Supply 


■ 85-265VAC, -48VDC, 
+24VDC, +12VDC input 

■ 70W-350W output 

■ 60KHz PWM control 1C 

■ 0~55°C operating 

■ MTBF > 20 years 

ICP ACQUIRE INC. 

CALL: 1-415-967-7168 
FAX: 415-428-1172 



5U 

HEICC 


9"X3.4“ 
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Industrial Computers 


PROTECT Your Customers with APPRO 

Fault Tolerant Industrial Computers 


CJrnnitc 





• Full Line of Rack Mount 
Products 

• Systems Configured To 
Your Specification 

• Custom Chassis Manufactured 
When You need It 


Catalog 
On Line! 


PROMO* *: AB1002 


www.appro.com 

E-Mail, info@appro.com 

800 - 927-5464 




International. Inc. 


446 South Abbott Av*.. Milpitas. CA 95035 
Tel <406) 941-8100 • Fax (408) 941-8111 
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RACK MOUNT PC PRODUCTS 

SINGLE BOARD COMPUTERS - - > 

•486 to Pentium Pro SBCs 'I®! 

• Up to 200MHz Pentium Processors H j| ; ' 1^0 

•Integrated video and SCSI models I I 

• ISA and PCI passive backplanes 


ENCLOSURES 

• 10" color or 9" mono SVGA monitors 
•8 and 14 slot ISA/PCI backplane models 
•Systems built to customer's specifications 
•AC and DC input power supply options 


MONITORS AND KEYBOARDS 
•9" to 17" rack mount monitors 
•Mono SVGA to Multi-frequency models 
•Rack Mount keyboards with integrated mice 
•Rack Mount monitor and keyboard enclosures 


I PRINTERS 

•Inkjet printers and printer enclosures 
•IBM graphics dot matrix printers 
•Parallel or Serial Interface 

ur free Rafck Mount PC Product catalog 
1-888-RECORTEC 
Or visit our web page 
http://www.recortec.com 


RECORTEC, INC. 

1290 Lawrence Station Road 
Sunnyvale, CA 94089-2220 


Tel: (408)734-1290 
Fax. (408) 734-2140 
E-mail: info@recortec.com 
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Industrial PC Enclosures 

Tower PC Enclosures 

Tower Drive Enclosures 

Rack Systems 

Rackmount Accessories 

CPU Cards and Backplanes 

Rackmount Drive and PC Enclosures«| 

Industrial PS2 Power Supplies 

Redundant N+1 Load Sharing Power Supplies 


Phone: :-800-25?-0267 Fax: 1-702-356-636 i Email: intbia.sligcr.com 

internet: hnp://www,sii^.com Postal: iso r.Grcgsparks, nv 
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• • .. mwiuniwin 

Technoland... 

Makes Industrial PCs Affordable 

• Single-board Computer from Dual 
Pentium Pro to 486 

• Fault-tolerant Systems 

• PS/2 Redundant Power Supply ^ 
£ B r AT/ • PCI/ISA Backplane Series 

W //v O * Full Line of Rack-Mount PCs 
^. M • Flat Panel PCs 

• Industrial Workstation 

BU B r c E t 5S & Chassis wMPH 


Technoland Inc 

1050 Stewart Dr., Sunnyvale. CA 94086 
1 - 800 - 292-4500 
Tel. 408-992-0888 • Fax. 408-992-0808 
e-mail: info@technoland.com 
Homepage: www.technoland.com 

Pentium is a registered trademark of _ # 

Intel Corp. c» ft 
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U.S.A. Made Rackmount Solutions 


Over 40 models, sized from 1U through bU, 17' to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 

QTY. PRICING FROM $138. 

• 5 to 20 slot segmented or unscgmented 
passive backplanes w/ or w/o PCI slots. 

• Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, 
including Intel's full line. 

A.C.OR48V 
HOT SWAPS 
UP TO 800W 

Customized Colors Available 

Tri-MAP International, Inc. 

4569-A Las Positas Road, Livermore, CA 94550 
VOC: 510 447-2030 • FAX: 510 447-4559 • www.rackco.com 


from 


THE 




& M/L 
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BYTE 


Breaks the 4-Color Price Barrier with the 

Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

For more information call your BYTE sales 
representative (see listing, 
page 153) or fax 603-924-2683 
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HARDWARE SHOWCASE 


Laptops Et Notebooks • Memory/Chips/Upgrades 


Multimedia/CD-ROM • Networking 



• Brilliant 12.1” Dual-Scan SVGA Screen 
(optional 12.1“ TFT Active available). 


Mic & stereo speakers 
built-in 


* Industry standard DR-36 size Lithium 
Ion batteries. 3 hour run-time under 
h eavy load with optional 2nd battery! 


Three type II PCMCIA slots, 
serial, parallel, MIDI, PS/2, 
and Infared ports. 


Micro Internationa! Inc. 10850 Seaboard Loop, Houston, TX 
77090 Top quality PC's with excellent sendee anti support since 
1984! Houston: (281) 495-9096. Fax (281) 495-7791. 
Hours: 8:30-6 Monday-Friday. 


Soundblaster <» a trademark ol Creative Labe Durecell it a trademark of Ouracell GMdepoint Hi a trademark of Alp* 


I -«»yy-yo i-aoi» # 


Internet: nap://www.pcinini.coin 


1-year parts and labor warranty. 
Optional 3-year extended artsite 
warranty available from fcG.E. 

Soundblaxter Pro'" Compatible 
16-bit WavetaWe Sound Card 


1.3GB removeable 
EIDE Hard 
Drive 


* Windows 95 or DOS+Wmdows preloaded 
and configured (Windows NT optional) 


Sturdy, reliable 
feet angle the 
notebook for¬ 
ward for typing. 


10 to 

72MB RAM 


Maintenance - free 
Glldepolnt"' device 


* fix IDE CD-ROM 


Save a Bundle* on CD Duplication 
And be a Hero...with Elms 


The Automatic Solution 

The Elms CD Duplication System 
is the complete solution for 
organizations which need to 
duplicate one to a hundred CDs. 
It dramatically cuts the high 
cost and slow turnaround 
associated with out-sourcing 
and manual production systems. 
You'll quickly save time and 
money. The purchase can pay 
out after just a few duplication 
jobs. The tlms CD Duplication 
System makes it easy to quickly 
set up unattended duplication. 
That means you get CDs on 
demand, anytime, inexpensively. 


Introductory special 


$7-000 VALUE 


CALL NOW! 

(888)356-7385 


WSA 

visit us at www-dms.com 



Efas 

CDs at your fingertips m 

Elms Systems Corporation 


2 Holland • Irvine, CA 92618 
(714) 461-3200 
(714) 461-0671 Fax 
Code: EPA0797-001 


Trademark* remain the property of their 
respective owners. © 1997, Elms Systems 
Corporation. All rights reserved. Prices 
and specifications subject to change 
without notice. 


Circle 95 on Inquiry Card (RESELLERS: 96). 


Direct Prices lo the Public 


We will Beat any Advertised Price 


All Memory Is Brand New & Comes Willi A Lifetime W arranty 


Memory 72 pin 
EDO 

1x32-60 $19 

2x32-60 $31 

4x32-60 $55 

8x32-60 $119 

CPUs 
Intel Only!!! 
P-lOOMhz $89 
P-120Mhz $99 
P-133Mhz $119 
P-lSOMhz $149 
P-166Mhz $179 
P-200Mhz $199 
P-Pro 180 $299 
P-Pro 200 $389 
P-200imnx $299 


Hard Drives 

850MB 

8139 

1.2GB 

8149 

2.0GB 

8189 

2.5GB 

8199 

3.2CB 

8229 

Mother 

Boards 


586-75-200 Mhz $87 
Intel VX 430 Chipset. 

256kph cache, 
2s2p on brd IDE/I0 

Sound Cards 
Y1BRA 16 Pup $49 
SB 32 Pop $78 
AWE 64 Pnp $159 


Video Cards 
Matrox $149 
Mystique $105 
Dia3d2MB $77 

Modems 

33.6 int fax/data voire 

$72 

33.6 int. voice/fax 
uiHiratiahle to 56K 
$69 

CD-ROMS 

8x int. 879 

l()x int. 899 

12x int. 883 

16x int. 895 


Over 1000 items in stork, check our cool website 

www.meinory-online.com 


800 - 801-0087 


714-488-0477 Fax 714-488-0495 

l<g| Memory On-Line 

Office Hours M-F 7-5 PST • Sat 8-12 PST _ 

Prices anti availability subject to changp without notice 


Circle 93 on Inquiry Card. 



We 
Multi 
Solut 


Introducin 
The Most 


Series, 
the Market! 


•Speed up to 921.6Kbps 
•Full range I/O addr /IRQ selectable 
•Surge protection up to 2000V 
•RS-232C or RS-422 interfaces 
•Supports Windows 3.1/95/NT, DOS, 
OS2, SCO UNIX, Linux, FreeBSD 
and much more.... 

•API-232 programming library for 
DOS, Windows 95 and Windows NT 
•Available in 2, 4 or 8 ports 
•Low cost and great performance 



1 -800-699-MOXA 


I Call or write for 
descriptive brochures, 
prices or applications 
assistance. 




http://www.moxa.com 

Moxa Technologies, Inc. 

524 Weddell Dr. Ste. 1 

Sunnyvale, CA 94089 

Tel: (408)734-2224 

Fax: (408)734-4442 

Email: lnfo_byte@moxa.com 


30-DAY Money Back Guarantee Life-Time Warranty 


Circle 107 on Inquiry Card (RESELLERS: 108). 
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Programmable Hardware 


Programmable Hardware • Storage 


Embedded DOS SP 



Controllers at 8051 

Flashlite Use your PC 
development tools! No 
more crash and burn eprom 


■ 2 Serial Ports 

1 24 Parallel I/O lines 

■ 2 Timers 

■ 4 Interrupt Lines 

■ 8 Analog Inputs 


■ 8/10 MHz V-25 

■ 512 K ram 

■ 256K/512K fEash 
< X-Modem Transfer 

■ includes DOS and utilities 


QTY 

r~ 


JK microsystems )M 

Cost effective controllers for industry www.dsp.com/jkinicro 


Circle 99 on Inquiry Card, 



ROM 


Run DOS from ROM. Stand 
alone CPU has PCMCIA, A/D, 

, 3 Ser., 2 Par. $139 +t f ,M 

1(5' 1 CPU card with WCV40. 

'M, Up to 2MB DRAM, FLASH, SPAM, 
3 Serial, RS435,2 Par., PCMCIA, 
Whit A/D, Modem and XT Bos 


sates® ki la., cori^i 

303-444-773711 
303-786-9983 Fa: 



Z-World's versatile PK2300 programmable controller 
adapts to your application. You can configure I/O as 
digital inputs, high current outputs, RS-485, or a 
resistance measurement input. 

* 19 total I/O • DIN rail mounting 

* 11 user-configurable * Rugged ABS enclosure 

digital I/O lines * RS-232 and RS-485 

Z-World offers cost-effective solutions for your control 
applications. Call today for a free catalog and more 
information on the new PK2300! 


Z Wodd, 2m Spaffonl Street, Davis, CA 95616 USA 
Phone +916-757-3737 * FAX 916-753-5141 

f or Immediate informalton, use our 24 hour 
AutoFax +916-753-0618 


Circle 97 cm Inquiry Card. 



Low Cost DSP Motion Controller 

Easy to program in Borland/Microsoft C/C++. 

Motion C™ Standalone 4 Axis 
Servo/Stap Motion Controller 


* 61x4 r, C-Engine™ +PMD MC14Q1/51 

* 4 Axis quadrature Inputs & DAG outputs 

* PI D/PI control, Electronic gear, Opto-couplers 

* 24 1/0,11 12-bit ADC, RS-4S5 Networking 

* 2 RS-232,3 timers/counters, RTC, watchdog 

* Llpto 54 Mb memory, C lib, Development Kits 

216 F St. #104, Davis CA 95615 USA 
M 916-75B-0180 Fbk: 916-758-0181 

Internal Email: temenatoom.com 
ftp tfftp.irctcom .oontfpidtfetenn 


Circle 98 on Inquiry Card. 


A Message to Our Subscribers 


From lima to time we make the BYTE subscriber list available to olher companies 
whose products or services would be of interest to our readers, We take great care 
to.screen these companies, choosing only those who are reputable. Furthermore, 
subscriber names are made available for direct mail purposes only: telemarketing 
calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, and look 
forward to receiving information of interest to them via the mail. While we believe 
this information is of benefit to our subscribers, we firmly respect the wishes of any 
subscriber who does not want to receive promotional literature, Should you wish to 
restrict the use of your name, please send your request [including your magazine 
mailing label, name, address, and subscription account number) to; 

h . M BYTE Magazine Subscriber Services 

J I p J PO Box 555 , Hightstown 

_T J J^. Ni 08520 

A DiinstoH of TIicMcGrun*HiUComfmnies 


Original Manufacturer 

All steel construction Serverth RAID Chassis 




SUPPORT 


irrtel. 

Super* 




DUAI M/B 


Quof Dual. Pentium Pro & ATX M/B 

- AMI Gallafh M/e 

- Digital Equipment Alpha M/D 

- Intel ATX M/S 

- Super Mfera Pi NDH M/S 


- Front access with. 14 x 5 1/4" exposed drive bays [MS-1400) 

>■ Front access with 16 x 5 1/4" exposed drive bays [ M&1620) 

- Heavy duty power supply options 4Q0w-60Gw 

- Hot-Swap Redundant 1 x 3D0w. 2 x 4GQw. 3 x 3QGw 

- A (so avaKoMc trtficr Server St RAID CfuwsL* . 

gjf ' Hi S' 

REMOVABLE HOT DM VI MODULES (SK 

WIDE SCSI. SCSI or 1D E Available . Potent protected ' , 

-Perfect far RAID & removable storage application |r "’” 

AEH CORP. 

254 S. 5th Ave., Lo Puente, CA 91746 
Tel: [818) 369-2608 * Fax: (818) 961-0468 



Circle 1 GO on Inquiry Card 
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HARDWARE SHOWCASE 

















































SOFTWARE SHOWCASE 


\ 



Internet Services 


Snve *10 When lfo« Register Online! * www.volueweb.net * E-moil; seles^yolueweb.net 


Surprised 
at your 
web 


rates?! 


Then call Valu&Web loday, ihe world's 
most affordable web hosting service! 


Contrail! 


* Domain nome rt„ 

jr ittme.wm/) 

* lUcflEj ro atir SSI skueb savoi 

* VauT own CGHiirr iftreclary 

* Anonymous tael Ut 

* L™il Swwnrcling 

* Tom own fTP ixtount 


«T3 [QitnodHxi lo Ihe Jnremet 

* IQOn Mil af duM tiamfer/iiB, 

* Daily tnpo backurt 

* Choke of UNIX and Mnrosotf© 
Front Ftp 

* ttelollfii! web ukhjc stntistia 

* Ai-ir Eflid FtiptHlas 


kiue 




* 25 foh of disk space 

* TritfiBwtti ® 3 -server supporl 
included [real lime cudio/ 

* Sons day setup 

* POPS E-rnod mounts 

30 Day Money Back Guarantee! 
Aik about our reselter program! 

l-888-W,E,-HAS,VU, 


Ctrde 120 or Inquiry Card. 



On-Line Services 


Foi high perfoimante web hosting, more people " 
turn to Hiway than anyone else. 

Servi rig more than 30, GOO web si tes for customers in over SO 
countries. Hi way is the worldwide leader in web hosting. With 
so many choices, why does everyone pick Hi way? 

f 3 T3 lines to diverse backbones 

* Silicon Graphic WebFORCE Servers 
Industrial-strength Cisco routers 

f 99.5% uptime—guaranteed! 

S Uninterruptible power 

* 24 x 7 network operation center 


/ 40 terra byte tape archive system 

* 24 x 7 multilingual support 

*'■ Accounts set up within s few hours 
J Domains registered within 24 hours 

* 30 day money back guarantee 
■S Serving over 30,000 domains 


Reseller Opportunities Available 


(800) 3 3 9 - H W AY 

www.hway.net 

(561) 989-8574 




Circle 1 18 on Inquiry Card (RESELLERS: 110). 


FREE to Job Seekers 


Looking for your best .career move? 






f 

\JobNet 


For nationwide exposure ro hiring companies seeking quality Information Technology personnel, 
join the BYTE JoKNet Registry today. For more details, click BYTE JobNet Quick Tour on our Web site* 


Hundreds of IT jobs! Find out instantly if you qualify! 



www.omi.com/jobnet 

A partnership with Elephant Online Information Technology Employment Matching Service 
Technical recruiters: To become a new client of BYTE JobNet, E-mail sales^elephantonfine.com, or call 1-300-632-7346. 

Code: ITCG-BQ02 
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A DIRECTORY OF PRODUCTS AND ! 

SERVICES 


THE BUYER’S MART is a unique 
classified section organized by 
product category to help readers 
locate suppliers. Ads may have inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


typewritten copy. 2"x1 Vie” ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2”x2 5 /a” ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
closes on September 15. Send your 
copy and payment to: 

THE BUYER’S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Mark Stone in 
BYTE sales at 603-924-2533 or 
FAX: 603-924-2683. 


RATES (January 1997) 



3-5 

issues 

6-11 

issues 

12 

issues 


1 ad $820 

$790 

$690 

2"xrA" 

2 ads/issue " 

99 

660 


3 ads/issue " 

If 

620 


1 ad $1,640 $1,580 $1,380 

2"x2 5 A" 

2 ads/issue " 

" 

1,320 


3 ads/issue " 

" 

1,250 


•COLOR - Add $100 


ACCESSORIES 


CAD/CAM 


STABILANT 22 
CONTACT ENHANCER 

See editorial mention-jerry Poumetle s column - May '97, p. 130. 

A long-term environmentally-safe, resident contact treatment; 
Stabilent 72 substantially Improves the rcttabtMy of connectors and 
contacts lor computers, bio medical electronics, telecom, avionics, 
process control. CATV, video, audio, and automotive equipment 

D.W. Electrochemicals Ltd. 

97 Newkirk Road (North) Unit 3. Richmond Hill. 
Ontario, L4C 3G4, Canada 

(905) 508-7500 Fax (905) 508-7502 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! .... 

Indexer LPT™ software $249 

VERSION 3 visa/mc 

• Controls up to six stop motors simultaneously. 

• Linear and Circular Interpolation 

• New features to accommodate machine control. 

• Easy-to-use device driver. Super Manual 

• CAD-CAM interlace available. 

..... _ Corporation. 1422 Arnold Ave. 

Ability Systems Rostyn ,fa imokhs)657-4338 

http://www.abilitysystems.com FAX; <215) 667 7815 


Inquiry 381. 


Inquiry 384. 


BARCODE 


Bar Code Headquarters 

• Complete Bar Code Readers from $299 

• Portable Bar Code Readers from $759 

• Laser Gun Readers from $549 

• Cordless Scanners from $595 

• Two way RF Terminal - $1095 

• Bar Code Labeling Software for 
Windows - $295 DOS Version - $279 

• Bar Code Fonts for Windows/Mac - $199 

• Direct from Manufacturer 

Worthington Data Solutions 
800 - 345-4220 

Phone: 408-458-9938 • Fax: 408-458-9964 
In UK call 0800 293 213 
In France call 0800 90 65 47 
In Germany call 0130 8150 84 
Rest of Europe call 353 1 6614 566 


TG-CAD Professional v.6.0 
CAD Solutions Software 

A16 & 32 bit C/C++ Windows 95. Win NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM software 
kits. Free Demo and Technical Paper. 

Call 800-635-7760 or Fax 972-423-7288 or 
http://www.disksoft.com or E-mail 
disksoft@ix.netcom.com or BBS 972-881-9322 

Disk Software. Inc. 109 S Murphy Rd. Plano. TX USA 75094 


Inquiry 385. 


CD-ROM 


CD-R Media $3.99 

Recorders, DVD, Towers 

303-384-3922 FAX 303-384-3926 

http://www.cdrominc.com 


Inquiry 386. 


CD-ROM 


WALNUT CREEK CDROM 

FreeBSD 2.2.1 Rock solid Berkeley Unix lor PC w/src 

2 disc set, easy install, 6 mo updates..$39.95 

Linux Slackware 3.2 4 disc set, Slackware 3.2 ‘OFFICIAL* 

release by Patrick Volkerdmg. Internet's tavonte. $39.95 

Cica MS Windows 2 disc set 1329 Windows programs, 
games, drivers, fonts, shells, src. Indexes in German/ 

ItaliarVFrench/English/Japanese Quar updates. $29.95 

Hobbes OS/2 1.312 MB Free/Shareware drivers, app's, 

etc. OS/2 Mag’s product of the year! 6 mo updates.$29.95 

Simtel MSDOS. 2 discs, premier Internet technical. 

programming Free/Shareware.$29.95 

Black hawk New Win. 95 shareware collection..$29.95 

Internet Into 13.400 docs. FAQs, FRCs, & lENs.$39.95 

Toolkit (or Quake Add-ons for this hot game.$19.95 

Project Gutenberg 560+ must-read works of literature 

Each document is in ASCII format text..$39.95 

Scientific Library Technical shareware. DOS/Win...$39.95 

POV-Ray Ray-tracing images, src, documentation.$39.95 

70+ lilies about Windows 95 & NT, Games. Tel, Perl. QRZ! 

Ham Radio. Music. Fonts, Royalty-free images 

Call for your FREE catalog today! 

All our producis have a one year unconditional guarantee! 

1-800-786-9907 

4041 Pike Lane. Ste D-216. Concord. CA 94520 

♦1-510-674-0783 Vlsa/MC/AMEi, Fax: +1-510-674-0821 
orders@cdrom.com http://www.cdrom.com/ 


Inquiry 388. 


COMPUTER TELEPHONY 


Award 


Winning 

Computer 

• Unified Messaging 

Telephony 

• Web Integration 

Solutions 

• Source Code 


Developers Toolkits & Application Developers 

Voice 714-449-8700 

www.ttminc.com 

Fax 714-449-8705 


Inquiry 389. 


INSTANT BARCODES! 

BARZ OUT adds barcodes to documents - pick lists, POs, etc 
Software works with current programs. From S249. 

UNIX • NT * WIN95 • DOS 

BarCode 2000. Also. BarCode Labeling system for UNIX. 
Most Platforms. Lasers. Dot Matrix, Thermals 
www.unibar.comunibarOunibar.com 

UniBar, Inc. 

BOO 731 6044 248 299-5050 

FAX 248 299-5052 

2731 South Adams Rd., #102, Rochester Hills Ml 48309 

Inquiry 382. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. Complete 
package with schematics, simulation, autorouter, and 
layout for 2-layer circuit boards, $549. Enhanced 
version with autoplacement, more symbol libraries, 
and up to 16 layers, $999. CAM file outputs. 

Mental Automation, Inc. 

5415 136th Place, SE-Bellevue WA 98006 

(425) 641 -2141 FAX (425) 649-0767 

http://www.mentala.com/ 


Inquiry 383. 


CD-ROMS 

Windows95.com 32-W Shareware Coiectiofl $35.00 

Compilation of *www wtndows95com” website 32-bit Shareware Section 

LINUX Developers Resource 6 CO set.$27.50 

Redhat. Detoan. Slackware. MetroX Server. On-Line Docs. 

LINUX Toolbox $45 00 

includes 6 CD Set wnn 600 Page Manual' 

UNIFIX .$80.00 

Postx certified LINUX! 

Programming Languages.$25.00 

REXX Oberon. Modula-2, Modola-3 (pre-bulll binaries I Scheme/Jacl 

Standards . $3000 

Domestic and international networking standards. 

Webmaster Tools Volume 1 . $3500 

Everything needed lo generate and promote web pages 

Webmaster Tools Volume 2. $35.00 

Everything you need to run and administer a web server. 

Workgroup Server New Version.$75.00 

Print and File Sharing for DOS. WIN, MAC. OS/2 and NT under LINUX 
MOO-T1F for LINUX -100% Motif Compatible GUI - for LINUX $99 00 

Visual Basic Tools .$35.00 

latest shareware tools and utilities Databank, rmiltimeda & refined VBX conirofs 

Winslte CD-ROM Set .$35.00 

Shareware for Windows 3.1, NT and 95 
Pawn to King 4 $3000 

Over 2.000 ttews of classical literature, government Oology, kids & fairytales 

Programmers Heaven . $30.00 

Contains over 8500 tiles and more than 630 packed megabytes of 
xiformatlon about every aspect of programming that you can imagine! 
Webmaster III $35 00 

Includes al the advanced aspects of web design incWing WJeo. VRML and more! 
Phone Orders: t -800-800-6613 We accept 

Fax Orders: +1-520-526-9673 MC, VISA & AMEX 

Inf! Phone +1-520-526-9565 

Wab Orders: www.mfomafllc.com E-mail orders@inlomagic com 

InfoMagiC 11950 N.Hwy 89. Flagstaff. AZ 86001 

Inquiry 387. 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

_ 415-883-4232 _ 

Inquiry 390. 


T he Leader in Data Recove ry 

• Expertise in virtually every operating system 
& media storage device. 

• Emergency services with calls answered 

24 hours a day. Call for a FREE consultation' 

Mpls • LA • DC • London • Tokyo • Stuttgart 
1-800-872-2599 • www.ontrock.com 


Inquiry 391. 
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THE BUYER'S MART A DIRECTORY OF PRODUCTS AND SERVICES 


DATA RECOVERY 

1 

INTERNET PRESENCE 

1 

PROGRAMMERS’TOOLS 




Don’t pay thousands of Dollars! Download our 

DO-IT-YOURSELF 

Data Recovery Software 

TIRAMISU. 

We support DOS, WINDOWS, NOVELL and NTFS file systems 
http://Www.rocovery.de 

Email: data_recoveryOcompuserve.com 

The Virtual Data Recovery Company 


Virtual Web Hosting • 3-T3 Connections! 

www« YourName.com 

$ 19.97/mo. 

(800) 808-9241 / FREE "web" Page 

http://PICK.NET RESELLERS Welcome 


YEAR 2000 

Worried about dates? ZCOBOL will help. 
ZCOBOL analyzes COBOL programs. 
Includes many handy utilities with 
source code in Assembly Language. 

Set of Disks $25 Printed Manual $10 

ZIPFAST Box 12238, Lexington KY 40581-2238 
HTTPV/WWW.INDEX.MIS.NET/ZIPFAST 
email zipfast@mis.net 

Inquiry 392. 

Inquiry 396. 

Inquiry 401. 

1 

MEMORY 


SECURITY 




Data Recovery Service 

From one of Europe's largest disk drive manufacturers 

• 24 hour, 7 day hotline 

• Data promptly restored and returned 

• SSA capability 

• No fix. no fee 

Call now: +44(0)1705 443283 or (0)374 136170 
On-line information: www.xyratex.com 

Xyratex 


C.A.T. 

Computer Advancing Technologies, Corp. 

Wholesale RAM to the Public 
1-888-495-8404 (Toll Free) 

RAM. Motherboards. CPU s; Hard Doves 

Video Card; Modems; and Accessones. 

Custom-Built Systems Available 

For today 's prices check out our Web page 
http://CAT.gator.net 

C.A.T. 4445 S.W. 35th Terrace #120, Gainesville. FL 32608 

Phone: 352-335-4042 FAX: 352-335-8685 

We accept all major credit cards 


THE ULTIMATE SOFTWARE SECURITY 

STOPCOPY family - UNCOPIABLE oopy protection 

• STOP VIEW software encryption 

• NETLIMIT network license metering 

DOS. Windows (3.X, 95, NT). Mac, OS/2, support 

Machine Tie, Internet Protection. CD-ROM Protection, 
Serialization. Date & Execution Limitation, Registration, 
Remote Authentication, Concurrent User Limitation 

Our products destroy ALL of our competition 

BBI Computer Systems, Inc. 

14106 Heritage Lane, Stiver Spnng, MD 20906 

800/TRY-ABBI 800/B79-2224 301/871-1094 FAX: 301/400-7545 
E-mail: bbi@bbics.com Web: http://www.bbics.com 

Inquiry 393. 

Inquiry 397. 

Inquiry 402. 

DATA/DISK CONVERSION 


NETWORK MONITORING 





CONVERSION/DUPLICATION 

Tape : 4 mm, QIC, 8mm, DLT, 9-trk, 3480/90/90E 

Disk: 3". 3V ? ", 57«", 8" CD-ROM 

1-800-357-6250 

Shaffstall Corporation 317-842-2077 


LANWatch* 

Network Protocol Analyzer monitors traffic in real 
time Great tool for Network Administrators, 

Network Application/Protocol Developers, and 
Support/QA personnel. Parser source is included. 

Software-based • Easily Portable 

Now just $695! 


CRYPKEY SOFTWARE LICENSING SYSTEM 

“Software Protection with NO hardware lock and NO disk key" 

CrypKey Is soltwire copy protection that Is: 
completely secure from any disk copy program 

• perfect for CD-ROM or INTERNET distribution! 

• cost effective, user friendly, and 100% guaranteed 
to satisfy! 

7901 East 88th Street Fax 317-842-8294 

Indianapolis IN 46256 sales@shaffstall.com 
Since 1973 http://www.shaffstall.com 


httpi/Zwww Guesswork Com lnlo@Guesswork Com 
Precision Guesswork, Inc. 
508-887-6570 (phone) 508-887-6552 (fax) 


CrypKey can Increase your software sales: 

- upsell options and levels of your software 
lease or demo your software by runs or time 
enable or upgrade your customers instantly 
by phone, lax or E-maill 

Now! unique Ready-To-Try feature upon install allows 1 trial 
period only per customer New! unique Add-On feature - add 
more options, levels, runs or time to existing licenses. Newt 
CrypKey Instant-protects in just 5 minutes with no source 
code changes 

CrypKey is completely compatible with MS-DOS, MS-Windows 
3.x, Win32s, Wm95. Wln95B/FAT-32. Win NT, and manages 
network licenses on all Novell and Microsoft operating system 
based networks. 

CrypKey Instant is Ready-To-Try. 

FREE for 30 days on our web site: 

http://www.kenonic.com/crypkey.hlm 
Kenonic Controls Ltd. Calgary,Canada 

(403) 253-6200 Mar. (403) 258-6201 

INTERNET: crypkey@kenonic.com 


Inquiry 398. 

EDUCATION 


PROGRAMMERS’TOOLS 




EARN B.S. AND M.S. IN COMPUTER SCIENCE 
THROUGH DISTANCE EDUCATION 

• Object oriented B.S. program 

• New courses in Java, Networking, HTML. MIS 

• Approved by more than 275 companies 

• Follows ACM/IEEE guidelines 

Free catalog 1-800-767-AICS or 
http://www.aics. edu. 

Accredited: World Association of Universities & Colleges 


High-Speed xBASE Engine... 

For C. C++. VB. Delphi and Java programmers. Get 
multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase i9 portable between DOS, 
Windows. UNIX, Mac and OS/2! Includes unlimited 
dient/server. ActiveX controls & visual report writer! 

FREE 30 day test drive! 

Call Sequiter Software Inc. for details 
or visit us on the web at www.sequiter.com 
Phone 403 437-2410 FAX 403 436-2999 



Inquiry 399. 

Inquiry 403. 

HARDWARE 






Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional. Corporate. Government, and 
Educational Buyer since 1985. 


EASIER! HIGHER QUALITY! FASTER! LOWER COST! 
Tools For VB & Access 1 ’ Developers 

• Impress your clients with the unique visual cues and 
enhanced navigation and input interfaces of our Sense™ 
custom controls! Be more productive than ever with the 
Sense graphical design loot! 

• With VBRender and DBRender you have a 


Reliable Software Security 

Cost-effective products for all levels of software 
protection and authentication. 

• CRYPTO-BOX®' brand dongles, SmartCard systems, 
PC Cards and extension cards 

• Software-based metering systems 

• ActiveX. OCX & VCL components 

MARX® International, Inc. 

20 Executive Park West, Suite 2027. Atlanta. GA 30329 USA 
404-321-3020 1-800-627-9468 fax:404-321-0760 

Visit us on the web: www.marx.com 

APPLE II* & MACINTOSH* 
SYSTEMS • PARTS • EXCHANGE REPAIRS 



Coll for a Catalog 800-274-5343 

Office: 617-778-4600 • FAX: 617-778-4848 

125 MIDDLESEX TURNPIKE • BEDFORD. MA 01730 


point-and-click interface for designing, developing, 
managing, sharing and reusing source code and schema 
efficiently and safely! You’ve never been more productive! 

• Let Serve™ turn an Access file server database into a 


Inquiry 394. 

scalable, distributed client/server system without the 
expense and hassle of real upsizing! Best of ail, the end 
result is still based on VB / Access! 

• With Inform™ it will be easy and inexpensive for your 
clients to train and support their workers! Inform is an 

Inquiry 404. 

HEWLETT-PACKARD 

Buy - Sell - Trade 

LaserJet ColorPro DeskJet 

DraftPro RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

We specialize in Demo & Refurbished Equipment 
HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 

4117 Second Ave., S Birmingham. AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mail: sales@dasher.com 


easy-to-use. multi-media, interactive EPSS supplement 
to or replacement for traditional Help. 

• Bring it all together with Profit™! Estimate, analyze, 
design, model, develop, test, document, account for. 
manage and report on a development project with ease 

An Products Under $50! Volume Discounts Available! 
Source Code Available! 

K i n e t i S y s 

(800)799-7115 (847)835-7115 

www.kspot.com sales@kspot.com 


KEY-LOK II™ SECURITY 

Software Piracy Prevention — Survival 14 years proves 
effectiveness. Active algorithm, programmable memory, 
counters, date control, remote update No ID on device 

Low pricing (e.g. $16.50 each for 5). 

No startup costs. 

Also, ACCESS CONTROL systems and disk drive/system LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

3167 E. Otero Circle. Littleton, CO 80122 

http://www.keylok.com 

1-800-453-9565 (303)770-1917 FAX. (303) 770-1863 

Inquiry 395. 

Inquiry 400. 

Inquiry 405. 
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THE BUYER’S MART 

SECURITY 


~ir 


A DIRECTORY OF PRODUCTS AND SERVICES 


VT Protect 

SECURE PRODUCT DISTRIBUTION 
OVER THE WEB! 

VT Prelect is a secure reliable software stHuHori for 
protecting your preducls Irom piracy, 

If can be easily embedded wrtfiin your product to provide 
various levels of controlled use. 

Ybu can now offer time-limited full evaluations or demos or 
your product over the Web. When your customer decides to 
buy, you generals a password and Ihs sale Is complete ! 
Provides Tull product end suthproduct licensing. 

Administer multiple products, ncH one at e time, using Jusi 
ONE tool for all Windows and UNIX platforms. 

VT Protect is a Tradron of tt» cost of other Hardware 
Bcensipg ealuttoria- 

Buy VT Protect end make sure that alE copies 
of your software are purchased copies! 

visjt us on the web si: 

WWW, VI ATECH-INC.COM 

vlateen. Inc, 

(&08) 647-0464 / {688) VIATEC-3 


Inquiry 406. 


SIMULATION SOFTWARE 


Analog/Digital Simulation!! 

- Windows, NT, DCS * M«tel Libraries, RF, Power 

* Power Mae, Mac intosh * More Than 5000 parte 

* IsSficeJ Real Time SPfCE * Waveform Analysis 

* Mix&d Mode Simula!ion * Full SPICE programs 

■ Schematic Entry starting at 595, Complete 

* New AH Dt Model I n g Kill! systems. £535-S2535 

ROr sent 710 Sen Pedra, CA 90733^710 *_* fiifjtff 

(310)833-0710 , FAX(310)833-9658 Ilf TU5> 0FT 

Gall tor your Free Demo and information kit. 

Inquiry 407. 


SOFTWARE PACKAGING 


MANUALS ON DEMAND 

600 dpi in 4 days — As low as 2e/page 
BUY JUST WHAT YOU NEED - CONSERVE CASH 


• •■FREE CATALOG— 

Software boxes Laser labels 1 Sc Mailers 
Everything you need to sell your software 

Hice & Associates 

8536 Montleello Dr., West Cheeler, OH 45069 

Phone/Fax: 513-779-7977 


Inquiry 408. 


SOMETHING MISSING? 

Complete your BYTE collection by ordering Back Issues today! 

1992 1993 1994 1995 1996 1997 

January 


February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Special Issues 


Wind mi'93 
etatftSwMtiCf'S? 
HGuidt FaH'Di 



Special Issues U S. Delivery $3,00, Foreign Delivery $4.00 -1990 thru 1997 LJ.S. Delivery $6.50, Foreign Delivery £8.50 r 
Canada ft Mexico $7.00 1 Ail issues prior to 1990 US, Delivery $3.00, Foreign Delivery $4.00. (Call for a vail ability) These 
prices include; postage [U5) r surface mail [foreign). All checks must be in U,S. funds and drawn on a U.S. bank. 
Please indicate which issues you would like by checking (4) the boxes. Send requests with payment to: 




Back Issues. 

One Phoenix Mill Lane, 
Peterborough, N.H. 03458 
(603)924-9281 


Check enclosed 
VISA MasterCard 
Card # 


Charge: 

American Express 


SOFTWARE/TRANSLATORS 


Word Translator for Windows 

■ Hat-key transklian af words & phrases hn> wilinn 
pff wndfraesrar c DTP pragma 

* Huge range of languages inAiibng fol l Wetf 
FuiDfluttn, SdnSfflWK, Uifoi Amerkcn t Stow; 

■ Usif-dalircd dictionary - oddyoironwentiras: 

* Prkei nan ai only US560 - fnll fo cr email Ew denilr 
CREATWETECHNOLOGY IftjdetfgMiipiHr.n.dt) 

Europe: Td +44 lM9 5fi7U0 ■ Fax +441S895A3H8 
US: Td 303329B714 - Fox 3033811521 

htlfn//w*w. rtet-drtppa. a. ufc/sdftwnie/bn/tinn s/md&s-ktm 


Exp. Date 

Name 

Signature 


First Name 


inquiry 409. 


Last Name 


YOUR AD HERE 



ADD OLGRlMCT 


TO YOUR AD IN THE 


Buyer's Mart 


For rates and details to start or upgrade your advertising 


Call Mark Stone today at 603-924-2533 


Fax; 603-924-2683 


Address 

Address 

City 

State 


Zip 



A Division of lltcMcGraw-Hill Companies 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card 
by mail or fax! Let them know you saw it in BYTE! 

INQUIRY NO. PAGE NO, PHONE NO. INQUIRY NO, PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO* 



A 




G 



177 

POirWELL SYSTEMS 

141 

600-300-7650 







156-157 

PRINCETON GRAPH 1C SYSTEMS 18 

300-747-6240 

89-90 

Ad SYSTEMS 

144 

SOO-903-1 m 

156 

GLOBETROTTER 

7E 

400-370-2000 


Q 



10EM 01 

AEHOME CORPORATION 

1*7 

818-981-2499 


SOFTWARE INC 






121-132 

ALADDIN KNOWLEDGE SYS LTD 85 

212-564-5878 

183-184 

GRANITE DIGITAL 

137 

810-471 5442 

141 

QNX SOFTWAR E SYSTEMS LTD 

26 

000-676-0668 

459-4 £0 

ALADDIN KNOWLEDGE 

32 IS 20 

+&72-3-$302222 

441 

GREY MATTER LTD 

32 IS IS +44-(0] 1364-6642DQ'* 




0X11044 


SYSTEMS LTD 



153-150 

GRIFFIN TECHNOLOGIES 

88 

000-986-6678 

85-88 

QUATECHINC 

143 

800563-1170 

‘ 

AMERICAN POW ER 
CONVERSION 

48A-B 

401-788-2707 


H 



87-08 

GUATECHINC 

143 

800853-1170 

194 

AMERICAN POW ER 

49-49 

968-SUYAPCC 

118-113 




n 



CONVERSION 


Kft8l73 

HI WAY TECHNOLOGIES 

143 

800-339-HWAY 


n 



* 

APEX PC SOLUTIONS 

133 

800-081-5850 


1 



457-458 

RACALRECORDERS LTD 

31 

+44(01170S 643 265 

112-113 

APPRO INTER NATIONAL INC 

145 

800-927-5484 


1 



186-190 

RA1DTIC CORPORATION 

138 

770-654-8066 

155 

ARTECON 

44 

800-USAARTE 

91-92 

ICR ACQUIRE 

144 

416-957-7160 

444-445 

RAIMA CORP 

11 

206-557-0200 


D 



154-135 

INTERGRAPH COMPUTER 
SYSTEMS 

20-21 

800-254-5326 

142 

RAJN BOW TECHN OLOG1ES 

7 

714-480-7300 


D 



104 

IQ TECH 

143 

21 M36-40&T 

187-188 

RARITAN COMPUTER INC 

138 

0OO-RCI-8000 

* 

BYTE SACK ISSUES 

1ST 

803-924-9281 








«Xi71 

- 

BYTE BACK ISSUES 

3215 15 

803-924-9281 


J 



110 

RECORTEC1NC 

145 

88B-RECQHTEC 

* 

BYTE EURODECK 

140 

603-924-2533 

93 

JK MICROSYSTEMS 

147 

510-233-1161 

178-179 

ROSE aECTRONICS 

134 

800-333-9343 

■ 

BYTE HELD SALES 

32 IS 20 

+363-91-762-703 


K 



143-1*4 

ROSS TECHNOLOGY INC 

91 

8D0-ROSSYES 

■ 

BYTE JOB NET 

148 

800632-7948 




145*146 

ROSS TECHNOLOGY INC 

93 

000-ROSS’YES 

■ 

BYTE MOVING? 

12B 


* 

KILA 

143 

303-444-7737 

147-146 

ROSS TECHNOLOGY INC 

95 

000-ROSS-YES 

* 

BYTE SUB MESSAGE 

127 


• 

KILA 

144 

303-444-7737 


c 




BYTE TECHNICAL EXPERT 

c 

104 

817-3806020 

■ 

KILA 

i 

147 

303-444-7737 

114-115 

3 

SUGER DESIGNS 

145 

702-366-5595 





L 



- 

SOFIBANK/COMDEX 

32 

017-433-5800 

4JT-«2 

CQMPEXINC 

32 IS 5 

714-830-7302 

165-165 

LA TRADE 

133 

3I0-539-5S44*’ 

453-454 

SPECTEC COMPUTER CO 

3218 9 

+806-2805-6132 

193 

COMPUTER ASSOCIATES 

BO 

088 964 2388 


M 



143 

STATSOFT 

71 

91 0-749-1119 


COMPUTER DISCOUNT 
WAREHOUSE 

39-39 

B00-959-4239 





T 



193 

COMPUTERIZE INC 

142 

600-626-3462 

■ 

MCGRAW-HILL COMPANIES 

87 



I 



102 

CONTEC MICROELECTRONICS 143 

000-880-0084 


M EMORY ON-LINE 

14G 

714-480-0477 

116-117 

TECHNOLAND 

145 

000-292-4800 

127 

coRa 

19 

613-728-0828 

* 

MICRO-I NTERN ATIONALfNC 

145 

6O0-907-6667 

* 

TELECOM 

56-53 





ertSOtiO 

iso 

MICRON ELECTRONICS 

Cl 14 

800382-7300 

38 

TERN INC 

147 

016-7630180 

ISO 

CORPORATE SYSTEMS 
QENTER/CSC 

135 

403-7438732 

157 

MICRON ELECTRONICS 

6*9 

300-486-2060 

• 

TEXAS MICROSYSTEMS INC 

64A-B 

+31(01365365596 





* 

MICROSTAR LABORATORIES 

1*4 

425-433-2345 

163-164 

TEXAS MICROSYSTEMS INC 

65 

+31(0) 365365595 

128-129 

433-434 

CSS LABS 

CYBEX COMPUTER 

14 

800652-2680 

m 

MICROWAY 

83 

50B-746-7341 

197 

TIGER DIRECT 

17 

800-305*8443 

CVI 

205-430-4000 






PRODUCTS CORE 



442443 

MINUTEMAN 

CV 

972-446-7388 

176 

TRACEPOI NT TECH NOLOGIE5 

67 

008-608-2504 

191-132 

CYBEX COMPUTER 
PRODUCTS CORP 

57 

205-430-4000 

447-446 

107-108 

MITAC 

MOXA TECHNOLOGIES 

27 

145 

+866-3-325-9000 

8O0-609-MOXA 

109 

TRI-MAP INTERNATIONAL INC 

145 

610-447-2030 




* 

TV INTERACT!VELCOM 

103 

800311 0001 


D 




N 




V 



162 

DISTINCT CORPORATION 

IS 

408-385-8933 

105 

NATIONAL INSTRUM ENTS 

144 

600-433-3408 

12® 

VALUE WEB 

143 

080-934-8788 

181 

DISTINCT CORPORATION 

127 

400 309-8933 

202 

NETGUARD LTD 

99 

972-738-6900 

191-132 

VCOMMUNICAT1QNS 

137 

800-648*8266 

43S-43S 

DISTRIBUTED PROCESSING 

32IS 19 

407-830-5622 






TECH 



165-195 

NETIVA SOFTWARE 

43 

63B-2-NETIVA 

106 

VtDEX INC 

144 

541-7580621 


r 



135 

NSTL 

34 

8 00-220 NSTL 

15Q-1S1 

VIEWSONIC MONITORS 

2-3 

SO0-880-0583 


t 



171*172 

NSTOR CORPORATION 

77 

800-724-3511 




AG ENT 1337 

95-96 

ELMS SYSTEMS CORPORATION 145 

8BB-356-7385 


0 



152-153 

VIEWSONIC UPS 

63 

a00-THEOPTI 











*6477 

455-456 

EQUINOX SYSTEMSING 

40 

954-746-9000 











ex! 399 

198 

OPENCONNECT SYSTEMS 

139 

000-551 -5681 

446 

VITEC 32 IS 18 

+33 1 46 730600“ 

437-438 

EinrtQN 

33 IS 14 

+3938201003 





200-261 

VOCALTEC 

91 

201-786*9400 


r 




P 






flx!231 


F 



451-452 

PANDA SOFTWARE 

3218 10 

+34-1-332-0054 


w 



133 

FAIRCOM CORPORATION 

129 

673-445-6833 


INTERNATIONAL 






*39-440 

FAST SECURITY AG 

32155 

+49-09-894221-20 

153-170 

PHILIPS BUSINESS 
ELECTRONICS 

47 

0QO835r350fi 

153-160 

WIBU SYSTEMS AG 

88 

+49-721 -93172-22** 

*49-450 

FIRST INTER NATIONAL 

32152 

+6B6-2-71B-27B2** 





7 




COMPUTER 



193-140 

PK WARE INC 

126 

414-354-8699 


L 



181 

FOREFRONT DIRECT INC 

13S 

000-475-5831 

174-175 

PLASMON DATA INC 

19 

+44(011763 261334 

37 

Z-WORLD ENGINEERING 

147 

010-757-373 


1 52 


BYTE JULY 1997 







BYTE ADVERTISING SALES STAFF 

Michael P. Walsh, Associate Publisher, 24 Hartwell Avenue, Lexington, MA 02173, 

Tel: 617-860-6714, Fax: 617-860-6179, mike_walsh@mcgraw-hill.com 
Lori Silverstein, Eastern Regional Sales Director, 921 Eastwind Drive, Suite 118, Westerville, OH 43081, 
Tel: 614-899-4908, Fax:614-899-4999, lorisf@mcgraw-hill.com 
Jim Hussey, Western Regional Sales Director, 1900 O'Farrell Street, Suite 200, San Mateo, CA 94403, 
Tel: 415-860-6861, Fax:415-513-6867, jim_hussey@mcgraw-hill.com 


MID ATLANTIC 

NY, Metro NJ, DC, DE, MD, PA, VA, WV 

Don Calamaro 212-512-4811 

doncalamaro@mcgraw-hill.eom 

John Ferraro 212-512-2555 

jfcrraro@mcgraw-hill.com 

Jill Poliak 212-512-3585 

jpollak@mcgraw-hill.com 

The McGraw-Hill Companies 

1221 Avenue of Americas, 28 th Floor 

New York, NY 10020 

FAX:212-512-2075 

MID WEST-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 

FU GA, IA. IU IN, KS, KY. Ml, MN, MO, 
NC, ND, NE, OH, SC, SD, Wl 
Neil Helms 404-843-4777 
nhelms@mcgraw-hill.com 
Kirstin Pihl 404-843-4765 
kpihl@mcgraw-hill.com 
The McGraw-Hill Companies 
4170 Ashford-Dunwoody Road 
Suite 520 

Atlanta. GA 30319-1465 
FAX:404-252-5962 
Paul Franchak 614-899-4912 
franchak@mcgraw-hill.com 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville, OH 43081 
FAX: 614-899-4999 

NEW ENGLAND 

CT, MA, ME, NH, NY, Rl. VT, 

Ontario, Canada, Eastern Canada 
Edward Marecki 401-351-0274 
617-860-6221 

ed.marecki@mcgraw-hill.com 
BYTE Magazine 
One Richmond Square 
Providence, Rl 02906 
FAX: 401-351-0276 


NORTH PACIFIC 

AK. Northern CA, HI, ID, MT, OR, 
Silicon Valley, WA.WY, 

Western Canada 

Lisa Farrell 415-513-6862 
lfarrell@mcgraw-hill.com 
The McGraw-Hill Companies 
1900 O’Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: 415-513-6867 

SOUTH PACIFIC 

AZ. Southern CA, CO, NM, NV, UT 

Beth Dudas 714-443-9314 

bdudas@mcgraw-hill.com 

Geanette Perez 

gpcrcz@mcgraw-hill.com 

The McGraw-Hill Companies 

635 Camino de los Mares, Suite 212 

San Clemente, CA 92672 

FAX: 714-443-9602 

SOUTHWEST, ROCKY MOUNTAIN 

AL, AR, LA, MS, OK, TN, TX 
Bert Panganiban 214-688-5165 
bcrtpang@mcgraw-hill.com 
Chrissy Copple 214-G88-5171 
ccopple@mcgraw-hill.com 

The McGraw-Hill Companies 
Mockingbird Towers. Suite 1104E 
1341 W. Mockingbird Lane 
Dallas, TX 75247-6913 
FAX:214-688-5167 


PETERBOROUGH, NH OFFICE 

Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 

BUYERS MART 

Mark Stone 603-924-2533 
stoncm@mcgraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


ADVERTISING PRODUCTION 

Advertising/Production FAX: 
603-924-7507 

Advertising Production Manager: 
Linda Ruhr 603-924-2540 
lfluhr@mcgraw-hill.com 

Senior Advertising Production 
Coordinator. 

Lyda Clark 603-924-2545 
lclark@mcgraw-hill.com 

Advertising Production Coordinators: 
Karen Cilley 603-924-2557 
kcilley@mcgraw-hill.com 

Rod Holden 603-924-2675 
wholden@mcgraw-hill.com 

Senior Operations Coordinator: 

Lisa Jo Steiner 603-924-2540 
lisajo@mcgraw-hill.com 

Advertising Graphics Manager: 

Susan Kingsbury 603-924-2507 
suckings@mcgraw-hill.com 


BYTE Deck 

Brian Higgins 603-924-2596 

bhiggins@mcgraw-hill.com 

BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 

Mark Stone 603-924-2533 
stonem@mcgraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


MARKETING AND PLANNING 

Market Information Manager: 

Edward Relding 617-860-6344 
FAX: 617-860-6822 
riclding@mcgraw-hill.com 

Market Information Coordinator: 
Dylan DiGregorio 617-860-6267 
FAX: 617-860-6822 
digrcgor@mcgraw-hill.com 

Marketing Communications Manager: 
Carol Sanchioni 603-924-2505 
FAX:603-924-2683 
csanch@mcgraw-hill.com 

Ass is tan t Manager, Trade Shows 
and Special Even ts: 

ArjaNcukam 617-860-6378 
FAX: 617-860-6307 
aneukam@mcgraw-hill.com 

Marketing Services Coordinator 
Kate Woodhouse 617-860-6361 
FAX.617-860-6307 
woodhous@mcgraw-hill.com 


INTERNATIONAL ADVERTISING SALES STAFF 

Lori Silverstein, International Sales Director, 921 Eastwind Drive, Suite 118, Westerville, OH 43081 U.S.A., 
Tel:+614-899-4908, Fax:+614-899-4999, lorisf@mcgrow-hill.com 


BYTE ASIA-PACIFIC 
AUSTRALIA. HONG KONG. INDIA. 
INDONESIA. KOREA. MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER ASIA 
AND PACIFIC COUNTRIES, 
SINGAPORE. TAIWAN 


Weiyee In 

weiin@mcgraw-hill.com 
Jennifer Chen 
jennchen@mcgraw-hill.com 
#305 Nanking East Road, 
Section 3,10th floor 
Taipei, Taiwan, R.O.C. 

Tel:+886-2-715-2205 
FAX:+886-2-715-2342 

KOREA 

Young-Seoh Chinn 
JES Media International 
6th FI., Donghye Bldg. 
47-16, Myungil-Dong 
Kangdong-Gu 
Seoul 134-070, Korea 
Tel:+82-2-4813411 
FAX:+82-4813414 


GERMANY, SWITZERLAND. 
AUSTRIA 

Jurgen Heise 
jhcisr@mcgraw-hill.com 
The McGraw-Hill Companies 
Adam-Berg-Str. 115a 
D-81735 Munich 
Germany 

Tel:+49-89-680701-16 
FAX:+49-89-680701-18 

ISRAEL 

Dan Aronovic 
rhodanny@aetcom.co.il 
DARA International 
41 Ravutski 
Ra’anana 43220 
Israel 

Tel:+972-9-7419544 
FAX:+972-9-7481934 


ITALY. FRANCE, SPAIN. 
PORTUGAL. SCANDINAVIA 

Zena Coupe, Amanda Blaskett 
101645.1710@com puserve.com 
A-Z International Sales Ltd. 

70 Chalk Farm Road 
London NW1 8AN 
England 

Tel:+44 171 2843171 
FAX:+44 171 2843174 

JAPAN 

Hirokazu Morita 
Japanese Advertising 
Communications, Inc. 

Three Star Building 
3-10-3 KandaJimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel:+81 3 3261 4591 
FAX:+81 3 3261 6126 


UNITED KINGDOM, BENELUX 

Jonathan McGowan 

jonmcgow@mcgraw-hill.com 

Tel:+44 171 4956781 

Marc Green 

Tel:+44 171 4956780 

The McGraw-Hill Companies 

34 Dover St. 

London W1X4BR 
England 

FAX: f44 171 4956734 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1 -609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1 -609-426-5526 


www.byte.com 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, enter the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 

INQUIRY NO. PAGE NO INQUIRY NO PAGE NO INQUIRY NO PAGE NO. INQUIRY NO. PAGE NO. 


A 

Abra Products Group 104K 

Acer 22 

1070 Advansys 155 

1034 Anubis Electronic 32IS17 

Apple Computer 51,60 

Arbor Software 73 

Ascend Communications 79 

1063 AST 22,155 

1095 Attachmate 155 

985 Autodesk 119 

1096 Avalon Hill 125 

Aventail 79 

1000 Axis Communications 32IS17 

B 

Bay Networks 79 

1062 Bell & Howell 155 

1086 Blue Sky 155 

c 

996 CadSoft Computer 32IS 17 

977 Caldera 124 

Canon 22 

1079 CASEwise 155 

1033 Chase Advanced 

Technologies 32IS17 

Check Point Software 
Technologies 79 

Compaq 22 

CompuServe Network Services 79 

976, Corel 36,125 

978 

Cybermax 22 

D 

1047 Dell Computer 22,106 

1008, Digital Equipment 22,35. 

1048 73,106 

979 DK Multimedia 125 

Dragon Systems 22 

1049, DTK-Computer 106 

1050 

E 

1077 E-mu 155 
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Hardware 


New Pentium notebooks. Motorola’s 300-MHz Mac clone, 
low-cost videoconferencing, and help for developers. 




Libretto 50 
$2000 

Enter 1061 on 
Inquiry Card. 


Toshiba America 
Information Systems 

Irvine, OA 

714-583-3000 

http://www, tosh iba. com 


A Little Notebook with Bite 


T he Toshiba Libretto 50 (around $2000) is not quite a palmtop, 
yet it’s not a full notebook. It’s a subnotebook that runs under 
Windows 95, not Windows GE, Previously available only in Japan, 
the Libretto 50 has a 75-MHz Intel Pentium processor, 760-MB 
hard disk, and ISMBofEDODRAM (expandable to 32 MB). 

By removing the CD-ROM drive, Toshiba cut the libretto's we 
to 1.87 pounds. A portable CD-ROM drive is available that plug:: 
info a SCSI port replicator. You can also hook up a PC Card-based 
floppy disk drive. The Libretto has a parallel port, ECP parallel sup¬ 
port, and IR capabilities. The IR interface and port replicator make 
for quick file transfers and access to office information, A 6.1 -inch 
color active matrix TFT display at the standard 640 by 480 resolu¬ 
tion and Sound Blaster Pro Card make multimedia demonstrations 
possible on a small, though not ideal, scale. The notebook uses a 
rechargeable lithium-ion battery pack. The test model we saw had 
an impractically small keyboard, but Toshiba assured us that the 
production model will be resized for human hands. 

The Libretto is ideal for checking e-mail on the road f as well as 
word processing and data acquisition. But even with a resized key¬ 
pad, this subnofebook’s small screen makes ft imp ractical as a desk¬ 
top replacement, but it is an interesting alternative for road warriors 
who don 1 I want a bulimy, standard note book. - Jason Kra use 


Scanners 


Workgroup Scanner 

Bell anq Howell's Copiscan 4040D 
($7495), designed for an office 
workgroup environment, aims to 
process hi g h vol u mes of docu merits 



with minimum breakdown time. 
The document feeder handles 40 
pages per minute or 80 images per 
minute and a daily duty cycle of 
3000 sheets. The Copiscan 4040D 
handles paper sizes from TU x 27* 
inches to 8’Ax 14. "Adaptive con¬ 
trast enhancement" improves gray¬ 
scale output, the company says. The 
unit has a SCSI-2 Interface. Cap¬ 
ture retrieval software is included. 
Contact: Bell & Howell, 

Skokie, IL, 800-SCAN A94; 
httpdiwww. bellho well, com . 
Enter 1062 on Enquiry Card. 


Notebooks 


Pentium Notebooks 
Under $3000 

Tatung’s TNB-5600 is a new one of 
Pentium notebooks priced under 
$3000. The CPUs range from 150 
MHz to200 MHz with MMX.There 
are two LCD options: 12.1 - or 11.3- 
inch TFT. The units ship with 16 or 
32 MB of DRAM, with one DIMM 
socket for up to 64 MB. A remov¬ 
able 10X CD-ROM and 2.5-inch 
hard disk drive are included. A 33.6- 
Kbps modem, PC Card slot (one 
Type 111 or two Type H) P 1/0 ports, 
16-bit sound card, and LAN 


1 DBase-Tare also included. 
Contact: Tatung, 

Long Beach, CA, 

800-829-28SO or 

310-637-2150; 

h ttp :fiwww. tailing, com . 

Enter 1064 on Inquiry Card. 

Traveling Multimedia 

The Ascentia A series ($2999) from 
AST offers high-performance mul¬ 
timedia and communications in a 
midrange notebook. The series 
comes with either a 150-MHzpro- 
cessor with MMX or a 150-MHz 
Pentium processor, a 1.44-G8 hard 
drive, 256-KB level 2 cache, CD- 
ROM drive, and 16 MB of standard 
RAM (expandable to 80 MB). Mul¬ 
timedia applications are augment¬ 
ed by a 12.1 -inch Su per VGA TFT 



display 5RS 3-D sound capability, 
2 MB of video RAM, embedded 
stereo speaker and microphone, 
and 8-/16-bit stereo/mono play¬ 
back and recording capabilities. 
Contact: AST, Irvine , CA, 
714-727^141 ; 
http:llwww.ast, com. 

Enter 1063 on Inquiry Card, 


Systems 


More Power 
from a Mac Clone 

M otorola’s Star M ax 5QQ0/30Q Mac 
clone, a 300-MHz system based on 
the PowerPC 603echip, represents 
a jump in performance for Mac 
users. The 5000/300 minitower 
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What’s New 


{$2899) includes 512 KB of L2 
cache, Mac OS 7.6,16X CD-ROM 
drive, five PCI slots, a 4.3-GB hard 
drive, 1 DBase-T Ethernet, 4 MB of 
VRAM, 100-MB Iomega Zip drive, 
and software utility packages. For 
the graphics professional, Motoro¬ 
la will offer a version of the Star- 
Max 5000/300 with an IMS Twin 
Turbo video card (and 8 MB of on¬ 
board memory) for $3399. 
Contact: Motorola , Te?npe , 

AZ, 602-438-3000; 
http://www . motorola.com. 
Enter 1065 on Inquiry Card. 


Embedded Systems 


Up to 72 Megs 
in One Chip 

M-SystemsDiskOnChip 2000 IS A 32- 
pin JEDEC package ($67 in OEM 
quantities) that will give embed¬ 
ded designers up to 72 MB in a sin¬ 



gle chip. The DiskOnChip is tech- 
nol og y- i nd epen den t a n d offers f u I f 
backward and forward compafibi I- 
ity. Chips with 2,4,6, and 24 MB are 
available immediately, with the 72- 
MB version to follow. The chips 
work with several OSes, including 
Win 95, and come with appropri¬ 
ate drivers, the company says. 
Contact: M-Systems, Santa 
Clara, CA, 408-654-5820; 
info @ccm. msysca l. com . 

Enter 1066 on Inquiry Card. 


Peripherals 


Computing at Your 
Fingertips 

If pushing a mouse around all day is 
too strenuous, you might consider 
I nterlink Electron i cs' Versa Pad 
($69.95), which lets you move your 
cursor with the touch of a finger¬ 


Hardware 


tip. You can manipulate the Ver¬ 
sa Pad with finger or stylus in Win¬ 
dows 95 applications. The hand¬ 
held tablet is sensitive like a 
touchscreen. Light pressure on the 
Versa Pad's screen directs the cur¬ 
sor, and buttons off to one side are 
preprogram med with the functions 
"cut and paste" and "save." It also 
includes buttons for easy scrolling 
that let you pan across the screen 
at different rates of speed. 
Contact: Interlink Electronics, 
Camarillo, CA, 

805-484-8855; 

http: Hwww. inlerl ink. com . 

Enter 1067 on Inquiry Card. 

Handy CD-ROM Drive 

The Backpack Bantam {$299, or $379 
with sound card), an 8X CD-ROM 
drive, fits in the palm of your hand. 
Weighing in at 1.5 pounds and with 
dimensions of 1 x 8 x 6 inches, the 
Backpack Bantam is ideal for mobile 
professionals who need portable 
multimedia hardware or simply 
can't fit any more applications on 
their hard disk. The device offers 
Windows sound capabilities for lap¬ 
tops and a parallel port interface. 
Contact: MicroSolutions, 
DeKalh, IL , 800-890-7227 
ext. 200 or 815-756-2928; 
http;!!www. micro- 
solutions.com. 

Enter 1068 on inquiry Card, 

New Battery 
Technology 
for Portables 

"Starved electrolyte” lead acid is a nfw 
technology for longer battery life. 
1 -BOO-Batteries' 7-Hour Power 
Rack ($ 149) means to do its name 
proud by offering up to seven hours 
of life for laptops and up to seven 
days for cellular phones. The bat¬ 
tery weighs just under3 pounds. It 
comes with its own self-charging 



unit and car lighter jack for mobile 
recharging. 

Contact: 1 -800-Batteries, 

San Jose, CA, 800-228-8374 

or 408-879-1930; 

http;/1www. powerexpress. com. 

Enter 1069 on Inquiry Card. 

Smarter SCSI 


Super SCSI ($195), combining intel- 
ligent software and hardware, 
automatically installs and config¬ 



ures an adapter board in a PC. 
SuperSCSI's graphical interface 
allows the user to view the status 
of all devices on the SCSI chain. The 
AdvanSys Ultra host adapter in¬ 
cludes bus-mastering technology 
for enhanced I/O throughput. The 
software package automatically 
identifies problems with SCSI hard¬ 
ware and software installation and, 
together with an on-line help 
guide, walks the user through the 
steps necessary to properly install 
the host adapter. 

Contact: Advansys lnc. r 
San Jose ; CA, 408-383-9400; 
http://wunv. advansys. com. 
Enter 1070 on Inquiry Card, 


Communications 


Modem Management 

Motorola's 3460 Fast’r Modem ($595 
for stand-a lone model) is designed 
for network managers and MIS 
groups for remote access, SWA lease 
line, or dial -up analog applications. 
The Windows-based Fast'R Vu soft¬ 
ware allows for configuration, sta¬ 
tus checking, and testing of multi¬ 
ple modems in minutes. Offered as 
a stand-alone unit that can be 
stacked up to six modems high or 
in a nest-card version, which holds 
32 modems in a single chassis, it can 
be accessed through a network 


management port on the back pan¬ 
el A GUI allows users to monitor 
and configure all standard modem 
operations. 

Contact: Motorola, 

Tempe, AZ, 6Q2A38-3000; 
http://www. m otorola. com. 
Enter 1071 on Inquiry Card. 

Plug V Play ATM 

YOU CAN ACHIEVE PLUG-AND-PLAY ATM 
connectivity at the price of Fast Eth¬ 
ernet products with Fore Systems' 
Forerunner LE ($650 per 155-Mbps 
port. $3000 per 622-Mbps port). It's 
an ATM network interface card sup¬ 
porting videoconferencing, video 
on demand, remote collaboration, 
and telephony integration, A bun¬ 
dled workgroup version of Fore¬ 
runner is available with adapters for 
individual connections at $300. 
Forerunner supports Windows 95, 
NT, 05/2 Warp Connect, Novell Net¬ 
Ware, and Open Transport 
Contact: Fore Systems, 
Warrendale, FA, 

412-742-4444; 
http://www.fo re.com. 

Enter 1072 on Inquiry Card. 


Printers 


New Printer Family 

MrNOLTA HAS INTRODUCED PaGeWoRKS, 

a fa mily of compact monochrome 
and color laser printers. The flag¬ 
ship of this line is the Color Page- 
Works ($3499) printer with 600- 
dpi resolution. It's capable of 3 ppm 
with color prints and 12 ppm with 
monochrome. The printer uses 
Minolta's Intermediate Transfer 
Beit to printall four colors at once, 
which saves time and facilitates 
accurate toner placement, the 
company says, RealTime Memory 
Compression Technology allows 
even complex graphics to print 
using only 4 MB of memory. Color 
PSgeWorks has a bidirectional par¬ 
allel interface and optional Ether¬ 
net and Token Ring multiprotocol 
high-speed network boards for 
1PX/SPX. TCP/I P r Ethertalk, and Win¬ 
dows NT environments. 

Contact: Minolta , 
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Ramsey, NJ, 201-825-4000; 
http ://wtvw. minolta. com. 

Enter 1073 on Inquiry Card. 

More dpi 
for Your Dollar 

Lexmark’s 7000 Color Jetprinter 
($399) fights for the title of “high¬ 
est resolution for an ink-jet print¬ 
er in its category.” The printer fea¬ 
tures print elements that let it 



produce 1200 by 1200 dpi. Laser- 
crafted print nozzles are uniform 
and small, allowing more jets to fit 
on the print head. The ink jets will 
not clog as fast as traditional jets 
because more of the nozzles can 
rest during printing, reducing wear, 
tear, and residue buildup, the com- 
pany says. The Lexmark 7000 is 
meant for high-end home and 
small office use. 

Contact: Lexmark, 

Lexington, KY, 

1 -800-LEXMARK; 
http: H www.lexmark.com. 

Enter 1074 on Inquiry Card. 


Servers 


CD-ROM Servers 

Legacy Storage Systems' SmartArray 
CD-ROM servers provide access to 
16, 28, or 48 CD-ROMs through 
SCSI-2 Fast 4 disk-changer devices. 
The SmartArray is a tower with 
redundant powersuppliesand cool¬ 
ing fans that connects directly to 
Ethernet or Token Ring networks 
through an intelligent Axis Stor¬ 
Point controller. It supports all major 
platforms. To make disk insertion 
easier, the server uses a four-CD 
autochanger instead of disk cad¬ 
dies, cartridges, or magazines. Max¬ 
imum capacities for the CD-I 6, CD- 
28, and CD-48 are 10.4 GB, 18.2 GB, 
and 31.2 GB, respectively. 
Contact: Legacy Storage 


Systems, Markham, Ontario, 
Canada, 905-475-1077; 
http :H www. legacy, ca. 

Enter 1075 on Inquiry Card. 

Higher Internet 
Throughput 

MultiTech’s CommPlete Server 
($62,345) is designed for higher 
throughputs for Internet and 
intranet applications. The seg¬ 
mented architecture has up to four 
independent Pentium servers run¬ 
ning identical or different appli¬ 
cations. Each segment can termi¬ 
nate a single T1 digital link, 
providing the processing capabil¬ 
ity of a Pentium on up to 24 lines. 
All 24 lines can run FTP transfers at 
K56flex speeds or 64K ISDN speeds 
without performance loss, Multi- 
Tech says. 

Contact: MultiTech, 

Mounds View, MN, 

800-328-9717 or 

612-785-3500; 

http: H www.multitech.com. 

Enter 1076 on Inquiry Card. 


Notebooks 


Take High-Quality 
Audio on the Road 

Musicians, presenters, and audio pro- 
ducerscan use the EMU8710 ($395) 
PC Card for laptops in presentations 
as well as mobile recording sessions. 
This card provides CD-quality dig¬ 
ital audio and wave-table music on 
a standard Windows 95 system. 
Business presenters have superior 
audio at their disposal that works 
with presentation programs like 
Power Point, Astound, and Persua¬ 
sion. Musicians and audio produc¬ 
ers can capture, edit, and produce 
digital audio files without a studio. 
You can save 512 KB of sound from 
raw WAV files, which can be trig¬ 
gered with MIDI sequencing pro¬ 
grams and integrated digital 
audio/MIDI software. 

Contact: E-mu, 

Scotts Valley, CA, 
408-438-1921; 
http:Hwww.emu. com. 

Enter 1077 on Inquiry Card. 


SOFTWARE 

Databases 


Corporate 

Cooperation 

CASEwise's Mooeeer ($3500) is a 
shared modeling repository that 
integrates human-resource busi¬ 
ness process simulation, corporate 
finance, and data modeling. Mod¬ 
eler makes possible the ideal of 
complete integration of interde¬ 
partmental data, the company says. 
A graphical interface mapsout the 
hierarchical relationships between 



business processes, each according 
to its position in the system's archi¬ 
tecture. Legacy data can be reverse- 
engineered into the data reposito¬ 
ry. Data can be manipulated and 
accessed with software like 
Microsoft’s Office suite, and train¬ 
ing, IT specifications, and other doc¬ 
uments can be generated in HTML 
format. Modeler can import mod¬ 
els from other products, and it can 
export into tools like Visual Basic or 
PowerBuilder. 

Contact: CASEwise, 

Waltham, MA, 800-893-8398 

or 617-895-9900; 

http://www. casewise. com. 

Enter 1079 on Inquiry Card. 

Express Access 
to Your Database 

Netiva’s Web Database Application 
($299, or $2999 for unlimited 
licenses) not only eliminates HTTP 
servers, SQL, CGI programs, and 
HTML, it also lets you produce data¬ 
base applications that are instant¬ 
ly available to multiple users 
through Web browsers. This thin- 
client software reads and writes 
Access, dBase, and Paradox files, but 
the hook isthatyou can write appli¬ 
cations that access NT or Win 95 


www.byte.com 


What's New 


servers with any Web browser. It 
provides a simple authoring envi¬ 
ronment that anyone with an 



understandi ng of macros can use to 
create multiuser, Internet-ready 
programs connected to a database, 
Nctiva says. Written entirely in Java, 
this software makes database devel¬ 
opment look simple, according to 
the company. Data-Page, a patent- 
pending technology, eliminates CGI, 
HTML, and SQL by attaching an 
applet on the browser side that 
reads information from the server 
and feeds it to the user directly. 
Contact: Netiva Software, 
Campbell, CA, 408-379-2100; 
http: II www.netiva.com. 

Enter 1080 on Inquiry Card. 


Security 


Battle Barbarians 
Behind the Gate 

McAffee’s Desktop Security Suite ($99) 
provides security behind a corpo¬ 
rate firewall with modules for 
transparent network traffic encryp¬ 
tion, file encryption, secure e-mail, 
desktop firewalls, backup, and virus 
protection. The package includes 
McAffee’s NetCrypto 2.0 for net¬ 
work encryption, VirusScan 3.0, and 
PC Firewall 2.0, a desktop firewall 
for inbound and outbound access 
control. 

Contact: McAffee, 

Santa Clara, CA, 
408-988-3832; 
http:/! www. mcaffee. com . 

Enter 1081 on Inquiry Card. 


Messaging 


Road Warriors' 
Personal Assistant 

IPOST UNIVERSAL MESSAGING SYSTEM 
($24.95 per month) allows fax, 
voice, e-mail, and pager commu- 
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What’s New 


nications to be collected in one 
location and accessed through 
either phone or computer. Voice 
Profile for Internet Mail is tech¬ 
nology that allows voice and fax 
to be accessed and read with any 


P0P-3-compatible e-mail client 
through your PC or notebook. E- 
mail, fax, and voice can be 
accessed as GIF, TIF, TrueSpeech, 
GSM compressed, or RealAudio 
attachments to mail messages. All 


communications are routed to a 
single account and can be accessed 
by any of the above means. 
Contact: IRdg, Winter Park, FL , 
407-975-2900; 
httpdlwivw. irdg.com. 

Enter 1082 on Inquiry Card. 


Programming 


Help for Visual 
Basic Developers 

The What's This? Help composer from 
Blue Sky Software ($499) provides 
an easy way to create and add con¬ 
text-sensitive Help buttons to any 



Visual C++ application. It is opti¬ 
mized for creating help files in Visu¬ 
al Basic and Visual Basic Pro 5.0. A 
"SmartHelp" ActiveX controller 
eliminates the need to write con¬ 
text-sensitive help. This tool can 
also make Microsoft Word into a 
hypertext authoring tool capable 
of making help files as easily as cre¬ 
ating plain text, Blue Sky says. 
Contact: Blue Sky , La Jolla , 

CA, 619-459-6365; 
http: Hwww. blue-sky.com. 

Enter 1086 on Inquiry Card. 

A Free Java Platform 

Object Space introduces Voyager, a 
development platform for agent- 
enhanced distributed computing 
in Java. This software seamlessly 
supports both traditional and 
agent-enhanced distributed tech¬ 
niques to create network applica¬ 
tions for a variety of equipment 
ranging from desktop computers 
to embedded systems. Voyager will 
be introduced as a free product for 
commercial use. 

Contact: ObjectSpace, 

Dallas , 7X, 214-934-2496; 
http :Hwww.object space. com. 
Enter 1084 on Inquiry Card. 


PREVIEW 



VideoTalk 

$299 

Enter 1078 on 
Inquiry Card. 


Hauppauge Digital 

Hauppauge, NY 

800-443-6284 

516-434-1600 

fax:516-434-3198 

http://www.hauppauge.com 


Videoconferencing with an Assist 

H auppauges new VideoTalk package combines videoconfer¬ 
encing software and a PCI card for improved audio and video 
performance. VideoTalk includes Microsoft’s Netmeeting 2.0 and 
VDONet’s VideoPhone 2.1, which let you hold videoconferences 
and whiteboard/application-sharing sessions over LANs, WANs, 
the plain old telephone system (POTS), ISDN, and the Internet. The 
package also supports video and frame capture. 

The software gets hardware assistance from MediaSonic’s iCom- 
H.32x PCI card. The card uses Analog Device's ADSP-2181 DSP 
to improve audio quality, supporting full duplex and echo cancella¬ 
tion even on low-end Pentiums (e.g., 66-MHz). 

Thanks to the audio-processing boost, VideoTalk delivered bet¬ 
ter quality than software-only solutions I've tried using Pentium PCs 
to do point-to-point videoconferencing over POTS. Of course, 
today’s new MMX processors and optimized software applications 
can deliver better videoconferencing over POTS and LANs than 
yesterday’s PCs, but not everyone can pay the extra money to buy 
a new system. And VideoTalk’s price ($299) includes the camera. 

VideoTalk can deliver acceptable audio even in times of band¬ 
width constraint. I used VideoTalk in a POTS videoconference that 
went overseas via a modem connection that dropped to just 12 
Kbps. At that speed, the video performance understandably suf¬ 
fered from pixelation and low frame rates, but the audio that came 
through the PC was slightly better in quality than a regular analog 
phone call. 

I hope the final VideoTalk manuals are more useful than the doc¬ 
umentation I received, which was at times less than explanatory 
(and I’m being charitable). Company officials tell me the docu¬ 
mentation will get a much-needed sprucing up by release date. But 
for better videoconferencing using high-end or even low-end PC 
hardware, check out VideoTalk. - Dave Andrews 


Manage Objects 
in Java 

The POET Universal Object Server 
($495 for a development kit; $998 
for server) is an object database 
management system for handling 
persistent objects in Java. Like Java, 
POET supports an object-oriented 
approach to programming, helping 
developers avoid writing code for 
mapping object models. Java 
objects are automatically trans¬ 
ferred into the POET database with¬ 
out additional coding. POET offers 
multiuser/concurrent access, 
cl ient/server m u I titier a rch itectu re, 
leverage of SMP servers and DBA 
tools for flexibility, scalability, and 
reliability, the company says. The 
POET Java Software Development 
Kit is a set of class libraries and tools 
to work with the Universal Object 
Server to provide transparent per¬ 
sistence capabilities for Java objects 
Contact: POET Software, San 
Mateo , CA, 800-950-8845 or 
415-286-4640; 
info@poet.com; 
http:lfwww.poet.com. 

Enter 1085 on Inquiry Card. 


Video 


Easy Effects 
and Editing 


Videotrope ($49) isavideo editing tool 
that letsyou edit, create, and apply 
effects to video clips. Videotrope 
breaks video down into still frames 



and allows you to cut and paste 
sound and images, insert new 
frames, add titles, and apply over¬ 
lays and underlays for adding back¬ 
ground to blue-screen animations 
and to insert new soundtracks. It 
supports AVI, BMP, FLI, FLC, TGA, 
and WAV formats. 

Contact: Jasc, 

Eden Prairie , MN, 
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800-622-2793 or 612-930- 
9800; sales@jasc.com; 
http://unuw.jasc. com . 

Enter 1088 on Inquiry Card. 

Dynamic Hyperlinks 

Taking multimedia hyperlinks to the 
next interactive level, EphyxTech¬ 
nologies offers V-Active ($695), 
software that works within multi- 
media authoring environments to 
create hyperlinks that move with 
an object. Should you want a hyper¬ 
link attached to an object like a race 
car moving across a screen, you can 


place one that follows the car as it 
moves past. Algorithms analyze an 
object's motion through complex 
movements, even if the camera 
angle or point of view changes, 
allowing the userto click on a high¬ 
lighted moving image and link to 
another video or image file. V- 
Active supports standard video for¬ 
mats like AVI r QuickTime, and MPEG. 
Contact: Epbyx; 

San Francisco t CA, 
415-439-8380; 
info @ ephyx. cam; 
b Up:Uwww. ephyx. com . 

Enter 1087 on Inquiry Card. 


CAD 


More Punch 
for Illustrator 


Hoi Door’s CADtools 1.0 ($129) 
makes Ad obe 111 ustrator mo re fu nc- 
tional with new plug-in drafting 



and dimension tools. The 33 add¬ 
ins include help programs, scale and 
object measurement palettes, and 
tools for drawing com plex shapes. 
It is available for Windows 95, NT 
4.0, and Macintosh G8K or Power 
Macintosh. 

Contact: Hot Door, Long 
Beach , CA 562-438-0377; 
http: i! www. hotdoor. com. 

Enter 1083 on Inquiry Card. 


Networking 


Managing 

the Network Edge 

Xyplex N ei works’ Edgeblasfer offers 
a WAN solution for managing that 
nebulous network edge where 
enterprise network meets public 
network. Edgeblaster costs $6000 
to $8000, which includes a four- 
port single T1 /El and PRI card as 
well as 48 digital modems. Pricing 
goes up depending on the config¬ 
uration. With an open, modular 
architecture, Edgeblaster integrates 
switch! ng, routing, access servi ng, 
and digital modem capabilities to 
provide seamless links between 
remote users, enterprise networks, 
and branch offices. The graphical 
interface is entirely based in HTM L, 
eliminating command-line inter¬ 
faces and reducing configuration 
a n d i nsta I lati o n costs, Xyp I ex says. 
Edgeblaster offers optional fi rewal I 
modules for added security. 
Contact: Xyplex Networks, 


Littleton, MA, 508-952-470; 
b ttp: Hwww. xyplex, com. 

Enter 1091 on Inquiry Card. 


The Web 


Group Surfing 

Your bookmark page need not be alone- 
iy jumble of URLs. Hitachi's Zoo- 
Works Research for Teams ($795) 
automatically generates and man¬ 
ages a shared pool of information 
gathered on-line, eliminating 
redundancy in searches and allow¬ 
ing users to add comments or sug¬ 
gest ions to t he i n dexed pag es. U p to 
50 teammates can index URLs and 
full texts of every Web page mem¬ 
bers visit into a searchable, network- 
a ecessib! e I i bra ry. ZooWorks req u i res 
Win 95 or NT servers, 10 MB of hard 
diskspace, 32 MB of RAM , and 133- 
MHz Pentium processor. 

Contact: Hitachi Computer 
Products (America), 

Santa Clara, CA, 
408-986-9770; 
http: if www. hitachu com/ 
research. 

Enter 1092 on Inquiry Card. 


Connectivity 


Easy Routing 

Routing business documents across 
LANs and WANs with Isocor's 
Smart Router ($2000-3000] soft¬ 
ware means high rates of data 
transfer without loss of message 
integrity, the company says. This 
plug-and-play solution offers a 
modulardesign that can expand as 
a company grows. It provides re¬ 
mote management and adminis¬ 
tration capabilities from one loca¬ 
tion, reducing the complexity of 
managing a distributed messaging 
backbone. The software is Windows 
NT-based and optimized for Pen¬ 
tium Pro processors. 

Contact: Isocot ; 

Santa Monica, CA, 
310-581-8100; 
info @isocor. com; 
http:/fwww. isocor. com . 

Enter 1090 on Inquiry Card. 


Software Updates 

Suite Software rereleases its Object Request Broker, now fully com¬ 
pliant with CQRBA2,0.The product is called SuiteValet and has inte¬ 
grated asynchronous messaging services and integrated security ser¬ 
vices. SuiteValet is priced at $195, or $500 to $3195 with graphic 
manager interface and scripting language, depending on the plat¬ 
form. The new release brings the ORB into compliance with indus¬ 
try standards, which had not been formalized when SuiteValet was 
initially released Itallowsforthe building of iarge production appli¬ 
cations to be run across distributed, heterogeneous systems. Suite¬ 
Valet operates with most open platforms, including Windows, NT, 
Unix, Open VMS, and Next. 

Contact: Suite Software, Anaheim, CA, 714-938-8850; 
http://www.smte. com. 

Enter 1093 on Inquiry Card. 

Oracle Human Resources offers a suite of products and kiosks 
designed specifically for workers and HR managers. The newest release, 
10.7, offers 35 applications for HR and finance department needs, 
many Web-enabled. Managers have access to hiring, relocation, or 
assessment information, while employees have access to their own 
files. Oracle's software is designed with standard interfaces but can 
be customized. 

Contact: Oracle, Redwood Shores, CA, 415-506-7000; 
http: Hwww. oracle, co m . 

Enter 1094 on Inquiry Card. 

Attachmate's KEA! X 3.0 ($99) is the next generation of PC X servers 
for the Windows market KEA! X provides both 16- and 32-bit prod¬ 
ucts, allowing companies to migrate to Windows 95 and NT at their 
own pace with out the expense of managing platform-specific licens¬ 
es. It provides access to X Window-based applications from any Win¬ 
dows 3.x, Win 95, or NT desktop. Attach mate combines a PC X server 
withal CP/I P sta c k a n d fu I l-featu red VT420 em u I ator KEA 1X3.0 su p- 
ports Xll R6, the latest standard X spec, and is designed for ease of 
use and manageability, particularly in i nsta I lati on, the company says. 
Contact: Attachmate, Bellevue, WA, 800-426-6283 or 
206-644-4010; http://www.attachmate.com. 

Enter 1095 on Inquiry Card. 
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Revenge L_ 
on junk e-mailers. 
Pan 2. Also, 
bandwidth- 
crunch 
exacerbation. 


Advances and Retreats 
in Computing 


Dead-Letter Office 


L ast month we promised to describe our 
new assassination bureau. Also known 
informally as the Dead Letter Office, it 
grew out of Project Whacko, our cam¬ 
paign to help junk e-mailers whack themselves 
out of existence. For obvious reasons, the orga¬ 
nization will remain shadowy. Its name, and those 
of its members, will be disguised in our reports. 
Let us call it, somewhat 
formally, the Department 
Of Public Works, Or DPW. 

The DRW will dispose of 
trash-junk e-mailers, to 
be specific. 

The DPW's chief task is 
to investigate and identi¬ 
fy whoactuallysendsjunk 
mailJunke-mailersoften 
disguise their work (thus 
misdirecting their victims' 
ire against some inno¬ 
cent party). Genera lly this 
takes the form of forged 
e-mail addressesand tele¬ 
phone numbers.The most 
crucial-and painstak¬ 
ing—step in stopping a 
junk e-mailer is to find 
him or her. This requires 
superior technological 
and detective skills. 

The DPW is good at this. 

Only the best hackers 
have been invited to join 
the DPW. None of its 
members will publicly 
acknowledge a connec¬ 
tion with the DPW, but no 
doubt you can guess who 
some of the involved indi¬ 
viduals are. If you thank 
one for his or her pre¬ 
sumed participation with 


the DPW, expect exactly a wink and a nod-but 
no more-in reply. 

The DPW has been extremely busy. Most of its 
work must remain, in the tradition of good code 
everywhere, undocumented. But public confi¬ 
dence in the project must be upheld Therefore, 
we will present heavily disguised examples of the 
agency's work. Below is the first one.... 


Assassination Bureau Case File #32 

DPW received junk message that began 
as follows: 

IMAGINE WHAT YOU CAN DO WITH... 

UP TO $800.00 A WEEK EXTRA INCOME! 

HERE'S HOW TO GET STARTED 

deader '''Ji:i 1 M"N v Am /mr.m . , instructions 
for removing self from list gave -ML address, 
which DPW agents identified as auto-response 
lunch menu for sandwich shop in Amsterdam. 
Agents visited sandwich shop: had lunch. 
Sandwich shop unaware spammer using its 
address in vain. 

Mil Ni • hT ii Irwin i him i “Call this" telephone num- 
her in original message led agents to call - 
forwarding station in Cupertino. Calls auto- 
switched to number in Reno. Nevada. Agents 
traced Reno phone number to 1952 trailer 
owned, according to county records, by 
"Henry." 

agents vis [ r f o WiUR, disguised as themselves. 
"Henry" offered agents jobs as telephone 
clerks at $3.75 per hour. Agents entered "Hen¬ 
ry's" facility, observed six telephones, nine 
cartons overflowing with credit-card state¬ 
ments and uncashed checks, six crates of Alpo 
dog food, and set of 77 Guide back issues. 

A (if N I S : E RM I 14' i E ii "El» N i- 1 V ’ - “ • .) E, 'll MU If: depOS i ted 
body with local ISP, Investigation showed ISP 
owned by brother-in-law of late "Henry." 
Agents rendered ISP provider dev/hull. 

tE'ji eu 'Sposl r jmn Closed. 



BANDWIDTH BLOT 


T he current telephone infra¬ 
structure was designed to 
handle calls averaging 6 minutes 
in duration. But the proliferation 
of fax machines, dial-up comput¬ 
er links, and phone-sex services 
is straining the system in ways 
that were undreamed of in the 
original system-design philoso¬ 
phy. Many engineering teams are 
working on new designs for the 
phone system. 

One team, which shall be 
unidentified here other than to 
say It's in western Pennsylvania, 
is trying to spur things to a head 
by staging a TeleComplexity 
Competition. The “winner” will 
be the one who most effectively 
ties up the largest share of com* 
munications resources (induct¬ 
ing, but not limited to, the phone 
system and the Internet) with the 
smallest amount of code. 

Marc Abrahams is the editor of the 
Annals of improbable Research. You 
can contact him by sending e-mail 

to marca^improb .com. 


www.byte.com 
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XRT Series 


Y ou may need a place to hide when a power 
outage or power surge knocks out your telecom 
or network system. 

Wait unLi I somebody discovers how easy — and 
inexpensive — it would have been to protect the entire 
system with a MINUTEMAN uninterruptible power 
supply (UPS) and power management software. Talk about not 
wanting to be found. 

MINUTEMAN’s award winning product line meets all your powder 
protection requirements. Our XRT (extended Run Time) line offers 
unlimited backup times for mission critical communication systems. 
Members of our Pro Series protect network components, 


workstations, and data lines. And we make it easy to select the best 
MINUTEMAN UPS for your application —just visit our web site, 

MINUTEMAN offers another big advantage — our proven power 
management software. Its warning and diagnostic tools extend 
protection. And it provides for safe, unattended shutdowns that protect 
data and equipment 

Make sure your entire system is protected with a MINUTEMAN 
uninterruptible power supply. 

That way, instead of 
hiding under a 
desk, you'll be on 
top of the world. 


Pro Series 


MINUTEMAN UPS - [455 LeMay Drive - CarroEllon. TX 75007 - +1 972^146-7363 ■ Fax +1 972-446-901E - 24 Hour Info via Fax +1 972-664-3333 



800 - 238-7272 

www. minuteman-u ps.com/byte.htm 


Circle 442 on Inquiry Card (RESELLERS r 443). 




















Up to 4 Users can Access 
Multiple PC, Macintosh and 
Sun Computers from a 
Central Location! 

• Multiuser 

Up to 4 users have simultaneous access to any 
attached computer! 

* Multiplatform 

Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


• Multimedia 



Come see us at: 

Networks '97: June 24-26, 
NEC B'ham, UK, Booth #G62 


Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone and 
serial port. 


AUTOBOOT 4d 

Commander4h? 


Cybex Computer Products Corporation 
4912 Research Drive ■ Huntsville, AL 3.5805 USA 
Tel- (205| 430-4000 * FAX (205) 430-4030 
http://w w w,c y bex *co m 
In Europe, Cybex Ltd. 

Tel. 353-61 -471877 • FAX 353-61-471871 
E-mail inquiry@cybex.ie 


PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computerjnc* Sun is a 
trademark of Sun Microsystems. The Inc. 500 logo is a registered trademark of Goldhirsch Group. Cybex, Commander, AutoBoot and 4xP are 
trademarks of Cybex Computer Products Corporation. 


Dealer Program Available 


Circle 433 on Inquiry Card [RESELLERS: 434), 
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